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1.  PROJECT DESCRIPTION AND MANAGEMENT 
 
 
This Sampling and Analysis Plan (SAP) is a combination Quality Assurance Project Plan 
(QAPP) and Field Sampling Plan (FSP) that has been prepared to detail sample collection 
procedures and analytical methods needed to collect sufficient data to support remedial 
investigation (RI) and feasibility study (FS) oversight activities at the Gulfco Marine 
Maintenance (Gulfco) Superfund site, located at 906 Marlin Avenue, Freeport, Brazoria County, 
Texas.  By combining these two standard deliverables into a single document, the EA 
Engineering, Science, and Technology, Inc. (EA) team is able to streamline the planning process 
while ensuring that data collected are of sufficient quality for its intended use.  EA has prepared 
this SAP in accordance with:  (1) specifications provided in the U.S. Environmental Protection 
Agency (EPA) Statement of Work (SOW), dated 28 July 2006 (U.S. EPA 2006); (2) meetings 
between EPA and EA; and (3) the approved EA Work Plan (EA 2006a). 
 
This SAP was prepared in accordance with EA’s Quality Management Plan (EA 2005a) and 
meets requirements set forth in EPA Requirements for Quality Assurance Project Plans for 
Environmental Data Operations, EPA QA/R-5 (U.S. EPA 2001) and EPA Guidance for Quality 
Assurance Project Plans, QA/G-5 (U.S. EPA 2002).  
 
This SAP describes procedures to assure that the project-specific data quality objectives 
(DQOs) are met, and that the quality of data (represented by precision, accuracy, completeness, 
comparability, representativeness, and sensitivity) is known and documented.  The SAP presents 
the project description, project organization and responsibilities, and quality assurance (QA) 
objectives associated with the sampling and analytical services to be provided in support of 
RI/FS oversight activities at the Gulfco site.  Table 1 demonstrates how this SAP complies with 
all elements of a QAPP currently required by EPA guidance (U.S. EPA 2001, 2002). 
 
The overall QA objectives are as follows: 
 

• Attain quality control (QC) requirements for analyses specified in this SAP 
 
• Obtain data of known quality for the potentially responsible party’s (PRP’s) assessment 

of nature and extent of contamination and human health and ecological risks 
 
• Document performance of the PRP’s quality program including performance of the work 

and any required changes to work at the site. 
 
The EPA Region 6 Task Order Monitor (TOM), Mr. Gary Miller, is responsible for the oversight 
of RI/FS activities conducted by the PRP and their consultant, Pastor, Behling &Wheeler, LLC 
(PBW).  EA and its team subcontractors, Daniel B. Stephens and Associates, Inc. (DBS&A) and 
URS Corporation (URS), will perform all tasks under this Task Order in accordance with this 
SAP.  The EA Project Manager, Mr. Luis Vega, is responsible for implementing all activities 
required by this Task Order.  Figure 1 presents the proposed project organization for this Task 
Order.



Figure 1.    Project Organization.
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TABLE 1 ELEMENTS OF U.S. ENVIRONMENTAL PROTECTION AGENCY QA/R-5 
IN RELATION TO THIS SAMPLING AND ANALYSIS PLAN 

EPA QA/R-5 Quality Assurance Project Plan Element EA SAP 
A1 Title and Approval Sheet Title and Approval Sheet 
A2 Table of Contents Table of Contents 
A3 Distribution List Distribution List 
A4 Project/Task Organization 1.0 Project Description and Management 
A5 Problem Definition/Background 1.1 Site Background and Problem Definition 
A6 Project/Task Description 1.2 Description of Project Objectives and Tasks 
A7 Quality Objectives and Criteria 1.3 Quality Objectives and Criteria 
A8 Special Training/Certification 1.4 Special Training Requirements and Certification
A9 Documents and Records 1.5 Documentation and Records 
B1 Sampling Process Design 2.1 Sampling Process Design 
B2 Sampling Methods 2.2 Sampling Methods 
B3 Sample Handling and Custody 2.3 Sample Handling and Custody Requirements 
B4 Analytical Methods 2.4 Analytical Methods Requirements 
B5 Quality Control 2.5 Quality Control Requirements 
B6 Instrument/Equipment Testing, Inspection, and 

Maintenance 
2.6 Instrument and Equipment Testing, Inspection, 

and Maintenance Requirements 
B7 Instrument/Equipment Calibration and 

Frequency 
2.7 Instrument Calibration and Frequency 

B8 Inspection/Acceptance of Supplies and 
Consumables 

2.8 Requirements  for Inspection and Acceptance of 
Supplies and Consumables 

B9 Non-Direct Measurements 2.9 Data Acquisition Requirements (Non-Direct 
Measurements) 

B10 Data Management 2.10 Data Management 
C1 Assessment and Response Actions 3.1 Assessment and Response Actions 
C2 Reports to Management 3.2 Reports to Management 
D1 Data Review, Verification, and Validation 4.1 Data Review and Reduction Requirements 
D2 Validation and Verification Methods 4.2     Validation and Verification Methods 
D3 Reconciliation with User Requirements 4.3 Reconciliation with Data Quality Objectives 

 
1.1 SITE BACKGROUND AND PROBLEM DEFINITION 
 
1.1.1 Site Background 

The Gulfco site is located at 906 Marlin Avenue approximately 3 mi northeast of Freeport, 
Texas, Brazoria County; the site coordinates are 28o58’07” north latitude and 95o17’23” west 
longitude (Appendix A, Figure 1).  The Gulfco site consists of approximately 40 acres within the 
100-year coastal floodplain along the north bank of the Intracoastal Waterway between Oyster 
Creek to the east and the Old Brazos River Channel to the west.  Marlin Avenue divides the site 
into two primary areas (Appendix A, Figure 2).  The area south of Marlin Avenue drains toward 
the south where it enters into the Intracoastal Waterway.  Drainage from the site north of Marlin 
Avenue is to the northeast into adjacent wetlands.  The wetlands are classified as estuarine, 
intertidal, emergent, persistent, and irregularly flooded.   

The property to the north of Marlin Avenue (the North Area) contains three closed surface 
impoundments and a former product storage tank area.  The property south of Marlin Avenue 
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(the South Area) contains two barge slips connected to the Intracoastal Waterway and an 
aboveground storage tank farm area within a concrete berm.  However, there was no berm 
present around the aboveground storage tank area during a 1989 inspection.  The property 
located north, west, and east of the North Area is unused and undeveloped.  Adjacent property 
to the east of the South Area is developed and currently used for industrial purposes, while to 
the west, the South Area is currently vacant and previously served as a commercial marina.  
A residential community and marina are located west of the former marina. 

The Gulfco site operated between 1971 and approximately 1998 after which time bankruptcy 
was filed.  The primary site operations consisted of draining, cleaning, servicing, and repairing 
chemical barges.  The barge repair work included welding, sandblasting, and painting.  
Beginning in 1971, wastes from the barges were placed in the former surface impoundments, 
which were earthen pits located on Lot 56 in the North Area.  The wastes included oils, caustics, 
various organic chemicals, and waste washwaters generated during barge cleaning activities.  
Several inspections during the 1970s reported overflow releases from the impoundments.  The 
volume of waste materials placed in the impoundments is unknown.  The impoundments were 
deactivated in October 1981 and closed in 1982.  Impoundment closure included removal of 
liquids and most of the impoundment sludges.  A portion of the contaminated sludge was mixed 
with soil and left in place, primarily in Impoundment 2 (the larger impoundment).  The 
impoundments were capped with 3 ft of clay of unknown quality.  Following closure of the 
impoundments, floating barges and aboveground storage tanks (ASTs) were used to store the 
barge washwaters. 

In March 1999, sampling of the tanks in the AST area identified the presence of the following 
chemicals:  acetone, benzene, 2-butanone, chloroform, 1,1-dichloroethane, 1,2-dichloroethane, 
carbon tetrachloride, ethylbenzene; 4-methyl-2-pentanone, methylene chloride, naphthalene, 
styrene, tetrachloroethene, toluene, 1,1,1-trichloroethane, trichloroethene, Arochlor 1254, and 
xylenes.   

The two primary hydrogeological units beneath the Gulfco site are the Chicot and Evangeline 
aquifers.  The shallower Chicot aquifer is subdivided into two zones:  the Lower and Upper 
Chicot.  The Upper Chicot is comprised of interconnected sands that are found within 300 ft 
below ground surface (bgs).  Ground water flow in the aquifer is reported to be to the southwest.  
A shallow, briny ground water zone exists within a few feet of the surface.   

A number of chemicals have been detected in the uppermost ground water at the site, 
including benzene, carbon disulfide, chloroform, 1,1-dichloroethane, 1,2-dichloroethane, 
1,1-dichloroethene, 1,2-dichloropropane, ethylbenzene, methylene chloride,  
4-methyl-2-pentanone, tetrachloroethene, toluene, 1,1,1-trichloroethane, 1,1,2-trichloroethane, 
trichloroethene, vinyl chloride, and xylene.  Some of the chemical concentrations are greater than 
10 percent of their solubility in water; therefore, the presence of non-aqueous phase liquid 
(NAPL) is anticipated. 

On 2 September 2002, EPA proposed to add the Gulfco site to the National Priorities List of 
Superfund sites (see Federal Register Listing FRL-7490-4, Volume 68, No. 83, Pages 23094-
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23101, Proposed Rule No. 39).  The Final National Priorities List listing for the site was signed 
on 30 May 2003. 

1.1.2 Problem Definition 

In accordance with the SOW, EA will perform oversight of the PRP’s field activities during the 
RI at the Gulfco site.  EA will assist EPA in assuring that the RI/FS is conducted in accordance 
with the PRP’s approved RI/FS SAP (PBW 2006a, 2006b) and all other EPA guidance for 
conducting an RI/FS. 
 
The EPA Task Order Monitor (TOM) for this Task Order is Mr. Gary Miller.  He will be 
supported by the EA project manager and key EA staff.  The PRP is responsible for 
implementing the RI and preparing the FS; presumably, the PRP will also be responsible for the 
implementation of any subsequent remedial action.   
 
A total of 13 potential source areas (PSAs) have been identified at the site based on the site 
operations history, previous investigations, and existing data (Appendix A, Figure 4).  Data 
obtained during the RI/FS will be used to define the nature and extent of the contamination and 
assess human health and ecological risks at the Gulfco site.  This SAP was prepared to describe 
activities that will be performed during RI/FS oversight activities and ensure that the quality of 
the sampling data is known and documented. 
 
To evaluate the performance and effectiveness of the PRP’s RI/FS implementation, EA will split 
samples collected from surface and subsurface soil, ground water, surface water, fish tissue, and 
sediment samples by the PRP.  An approved non-Contract Laboratory Program (CLP) laboratory 
will analyze samples collected by EA.  The revised schedule is presented in Appendix B.   
 
Sampling activities will be conducted in accordance with the following documents: 
 

• EPA SOW 
• PRP’s SAP, including the FSP (PBW 2006b) and QAPP (PBW 2006a) 
• EA’s site-specific Health and Safety Plan (HSP) (EA 2006b) 
• EA’s site-specific SAP.   

 
Soil (surface and subsurface), ground water, surface water, sediment, fish tissue, and biota 
samples will be collected to determine the nature and extent of known areas of contamination, as 
well as to locate other potentially contaminated areas both on and off site.  Based on the 
distribution and concentration of contaminants detected during previous investigations at the 
Gulfco site, the RI sampling activities will be focused on volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), metals, pesticides, and polychlorinated biphenyls 
(PCBs).  As part of the RI, a risk assessment will be performed by the PRP to evaluate the 
human health and ecological risks posed by exposure to contaminated soil, sediments, air, 
surface water, and ground water.   
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EA’s field investigation activities are outlined below: 
 

• Oversee assessment of on- and offsite surface water and sediment and collect split 
samples 

 
• Oversee assessment of surface soil within each PSA  and collect split samples  

 
• Oversee initial monitoring well installation and sampling, and collect split ground water 

samples  
 

• Oversee background soil sampling and hydraulic testing and collect split samples  
 

• Oversee follow-up NAPL investigation  
 

• Oversee residential surface soil investigation in Lots 19 and 20 and the residential 
properties on the west side of Snapper Lane and collect split samples  

 
• Oversee Phase 2 and Phase 3 ground water sampling and collect split samples  

 
• Oversee deep soil boring installation 

 
• Oversee ecological and fish tissue sampling and collect split samples. 

 
Data acquired during the field investigation will be evaluated to determine if the data quality are 
sufficient to meet established DQOs set forth in this SAP. 
 
1.2 DESCRIPTION OF PROJECT OBJECTIVES AND TASKS 

 
This section describes the project objectives and tasks for this SAP. 
 
1.2.1 Project Objectives 

EA’s project objectives include (1) providing oversight of the PRP’s sampling events at the 
Gulfco site and (2) collecting split samples from soil, ground water, surface water, sediment, fish 
tissue, and biota samples. 
 
Based on technical direction provided by EPA during the scoping meeting, EA will subcontract 
non-CLP laboratory services for analysis of split samples collected by EA during RI/FS 
oversight activities.  Based on technical direction provided by EPA in the SOW, EA anticipates 
fixed laboratory analysis of the following split sample quantities (subject to change): 

• Soil samples (40) 
• Ground water samples (8) 
• Surface water samples (6) 
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• Sediment samples (10) 
• Fish tissue samples (10) 
• Biota samples (10) 

 
Samples collected from media at the Gulfco site will be analyzed for VOCs, SVOCs, metals, 
pesticides, and PCBs.  The specific analytical suites being evaluated for each medium are 
presented in Appendix C, as specified in the PRP’s SAP (PBW 2006a, 2006b).  Split samples 
will be analyzed for the same analytical suites as the PRP samples.  The analytical parameters, 
number of samples, and sample media are discussed in greater detail in Section 2.  The 
procedures included in this SAP are based on site information that was gathered by EA or 
provided by EPA.  Therefore, contingency plans for sampling, sample analysis, and logistics will 
be developed prior to the sampling visit and, if necessary, during the sampling visit.  The 
procedures described in the EA SAP are for guidance purposes only and may be modified before 
site work begins or during site work. 
 
1.2.2 Tasks  

To complete the RI/FS oversight activities, EA will perform the following tasks (with subtasks), 
which are outlined in the approved work plan (EA 2006a):  
 

• Project planning and support 
• Community involvement 
• Field investigation/data acquisition 
• Split sample analysis 
• Analytical support and data validation 
• Data evaluation 
• Risk assessment oversight 
• Oversight of treatability study/pilot testing 
• PRP RI report review 
• Remedial alternative screening 
• Remedial alternatives evaluation 
• PRP FS report review 
• Post-RI/FS support 
• Task order closeout 
 

To meet project objectives, EA’s tasks include (1) oversight of work efforts to confirm the PRP’s 
adherence to the EPA-approved SAP (PBW 2006a, 2006b) during the RI and (2) collection of 
split samples.  Confirmatory split sampling during the RI/FS is required for comparison with the 
PRP’s data. 
 
EA’s field activities will be conducted in accordance with this SAP to ensure the proper 
management of split samples, including accurate chain-of-custody procedures for sample 
tracking, protective sample-packing techniques, and proper sample-preservation techniques.  
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Sample management will be conducted using the EPA-approved Forms II Lite software.  EA will 
document the PRP’s characterization and disposal of investigation-derived wastes in accordance 
with local, state, and federal regulations. 
 
1.3 QUALITY OBJECTIVES AND CRITERIA 
 
A well-defined QA/QC process is integral to the generation of analytical data of known and 
documented quality.  The QC process includes those activities required during data collection to 
produce data of sufficient quality to support the decisions that will be made based on the data 
(e.g., decisions to be made prior to, during, and after site remedial actions) (U.S. EPA 2000a).  
After environmental data are collected, QA activities focus on evaluating the quality of the data 
in order to determine the data usability with respect to support for remedial or enforcement 
decisions.  
 
1.3.1 Data Categories 

In order to produce data suitable for decision-making, an appropriate analytical technique must 
be selected.  The EPA Superfund Program has developed two descriptive categories of analytical 
techniques:  (1) field-based techniques, and (2) fixed laboratory techniques.  The type of data 
generated depends on the qualitative and quantitative DQOs developed for a project.  Whether 
the resulting data are determined from either technique, all data collected must be of adequate 
quality for the decision-making process for which it was collected.  EA will not collect split 
samples for field-based techniques; however, data from both techniques may be used by the PRP 
to support decisions made for this project.  Field-based analytical data may be used by the PRP 
(in addition to fixed-laboratory data) to define the nature and extent of contamination and 
support decisions during field sampling. 
 
According to the PRP SAP (PBW 2006a, 2006b), the types of field-based instrumentation that 
will be used includes a photo-ionization detector (PID) for qualitative determination of organic 
vapors in soil and a water quality meter to monitor ground water quality parameters in 
monitoring wells. 
 
Rigorous analytical methods (such as EPA CLP methods) are used to generate analyte-specific, 
definitive data.  The definitive quality of the data is assured by:  (1) strict adherence to standard 
operating procedures (SOPs) and QC processes during data collection; (2) documented control 
and traceability of reference standards, calibrations, and instrument performance; and 
(3) acceptable performance of field and laboratory QC procedures within the defined limits 
established for these procedures.    
 
The fixed laboratory analysis for the split samples collected during the RI will be conducted by a 
subcontracted non-CLP laboratory. 
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1.3.2 Data Quality Objectives 

The DQO process is a systematic planning tool designed to ensure that the measurement data 
collected are of the type, quantity, and quality to best support the decisions based on these data.  
The DQO process is used for all data collection activities conducted under the EPA Region 6 
RAC so that resources are used cost effectively.  DQOs are both qualitative and quantitative 
statements developed through the 7-step DQO process (U.S. EPA 2000a, 2000b).  The DQOs 
clarify the study objectives, define the conditions for data collection, determine the most 
appropriate data for collection, and specify tolerable limits on decision errors that will be used 
as the basis for establishing the quantity and quality of data that is needed.  The DQOs are used 
to develop a scientific and resource-effective design for data collection.  The 7-step iterative 
process used to prepare the DQOs for this project is presented in Table 2. 

 
TABLE 2 DATA QUALITY OBJECTIVES 

STEP 1:  STATE THE PROBLEM 
• The Gulfco site operated between 1971 and approximately 1998, after which time bankruptcy was filed.  The 

primary site operations consisted of draining, cleaning, servicing, and repairing chemical barges.  Samples 
collected from previous investigations revealed the soil, sediments, and groundwater at the site are 
contaminated with VOCs, SVOCs, and pesticides.  The nature and extent of the contamination is not 
adequately defined. 

STEP 2:  IDENTIFY THE DECISIONS 
• Did the PRP follow the approved RI/FS work plan?  
• Was the PRP’s performance effective in determining the nature and extent of contamination? 
STEP 3:  IDENTIFY INPUTS TO THE DECISIONS 
• Analytical results for split surface and subsurface soil samples 
• Analytical results for split ground water samples 
• Analytical results for split surface water and sediment samples 
• Analytical results for split fish tissue and biota samples 
• Spilt samples will be analyzed for VOCs, SVOCs, metals, organochlorine pesticides, and PCBs 
• Analytical data for the original sample will be obtained from the PRP for comparison with data for split 

samples. 
STEP 4:  DEFINE STUDY BOUNDARIES 
• The study boundaries are defined in the PRP SAP (PBW 2006a, 2006b).  
STEP 5:  DEVELOP DECISION RULES 
• If the data generated from the split samples is in reasonable agreement with the data collected by the PRP, then 

it can be assumed that the PRP is following good data collection techniques and the PRP contractor laboratory 
is performing adequately.  Therefore, no action would be required. 

• If the split sample data do not agree with the data collected by the PRP, then (1) additional 
confirmation/verification sampling or (2) an investigation of sampling techniques and/or laboratory practices 
will be considered. 

STEP 6:  SPECIFY TOLERABLE LIMITS ON DECISION ERRORS 
• A statistically-based method to evaluate and compare the data sets (EPA split samples versus PRP samples) 

will be used to determine whether there is good agreement between the data sets.  The specific statistical 
method will be identified and discussed with EPA.  Site-specific sampling decisions are identified in the 
PRP’s SAP (PBW 2006a, 2006b) and are based on historical data.  

STEP 7:  OPTIMIZE THE SAMPLING DESIGN 
• The PRP will determine the sample locations for all media based on knowledge of historical operations. 

 
The PRP DQOs are presented in the PRP SAP (PBW 2006a, 2006b). 
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1.3.3 Quality Assurance Objectives for Measurement Data 

To meet DQOs, it is important that procedures be developed and implemented to maintain the 
quality and integrity of the data generated in the field and in the laboratory.   The level of QC 
effort and the QA objectives for the data quality indicators of sensitivity, accuracy, precision, 
completeness, representativeness, and comparability of data are discussed in this section.  
Table 3 presents the acceptance criteria for definitive onsite and offsite laboratory data for 
chemical analyses of investigation samples only (excluding field-based analyses). 

 
TABLE 3 QUALITY ASSURANCE INDICATOR CRITERIA 

Indicator Parameter Analytical Parameter QC Sample 
Acceptance Criteria for 

Laboratory Analysis 
VOCs, SVOCs, 
pesticides, PCBs 

MS, MSD 
Blanks 

50 to 150 percent recovery 
Less than CRQL 

Accuracy (percent 
recovery) 

Metals MS 
LCS 
Blanks 

75 to 125 percent recovery 
80 to 120 percent recovery 
Less than CRDL 

Precision (RPD) VOCs, SVOCs, 
pesticides, PCBs 

MS, MSD 
Field duplicates 

30 percent RPD 
50 percent RPD 

 Metals MS, MD 
Field duplicates 

20 percent RPD (aqueous) 
35 percent RPD (solid) 
50 percent RPD 

Sensitivity (quantitation 
limits) 

All analytical tests MS, MD, MSD 
Field duplicates 

Not applicable 

Completeness The objective for data completeness is 90 percent. 
Representativeness The sampling network analytical methods for this site are designed to 

provide data that are representative of site conditions. 
Comparability The use of standard published sampling and analytical methods, and the use 

of QC samples, will ensure data of known quality.  These data can be 
compared to any other data of known quality. 

NOTE:  CRDL = Contract-required detection limit 
  CRQL = Contract-required quantitation limit 
  LCS = Laboratory control sample 
  LCSD = Laboratory control sample duplicate 
  MD  = Matrix duplicate 
  MS  = Matrix spike 
  MSD = Matrix spike duplicate 
  RPD = Relative percent difference. 

 
Appendix D presents the acceptance criteria prescribed in the PRP’s EPA-approved SAP (PBW 
2006a, 2006b) for definitive onsite and offsite laboratory data for chemical analyses of 
investigation samples only (excluding field-based analyses). 
 
1.3.3.1 Sensitivity 
 
The QA objective for sensitivity is expressed in the form of the method detection limit (MDL) or 
quantitation limit for the analytical method selected (U.S. EPA 2002).  The required analyte 
quantitation limits are based on the method-specified practical quantitation limits (PQL).  PQLs 
reflect the influences of the sample matrix on method sensitivity and are typically higher than 
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MDLs.  The required PQLs for investigation sample analysis are presented in Appendix D, as 
prescribed in the PRP’s EPA-approved SAP (PBW 2006a, 2006b). 
 
1.3.3.2 Accuracy and Precision 

Accuracy is the degree of agreement between an observed value and an accepted reference value.  
A program of sample spiking will be conducted to evaluate laboratory accuracy.  This program 
includes analysis of the MS and MSD samples, laboratory control samples (LCS) or blank 
spikes, surrogate standards, and method blanks.  MS and MSD samples will be prepared and 
analyzed at a frequency of 5 percent.  LCS or blank spikes are also analyzed at a frequency of 
5 percent.  Surrogate standards, where available, are added to every sample analyzed for organic 
constituents.  The results of the spiked samples are used to calculate the percent recovery for 
evaluating accuracy. 

S - C ×   100% Percent Recovery =
T  

where 
 
 S = Measured spike sample concentration 
 C = Sample concentration 
 T = True or actual concentration of the spike. 
 
Precision is the degree of mutual agreement between individual measurements of the same 
property under similar conditions.  Usually, combined field and laboratory precision is evaluated 
by collecting and analyzing field duplicates and then calculating the variance between the 
samples, typically as a relative percent difference (RPD).   
 
RPD is calculated as follows: 

|A - B| RPD =
(A + B)/2 

× 100% 

 
where 
 
 A = First duplicate concentration 
 B = Second duplicate concentration. 
 
Field sampling precision is evaluated by analyzing field duplicate samples.  Precision for 
laboratory analyses will be measured by collecting and analyzing the types of samples discussed 
in Section 2 and evaluating the results against the criteria listed there.   
 
1.3.3.3 Completeness, Representativeness, and Comparability 
 
Completeness is measured by comparing the amount of valid data obtained to the total number 
of measurements needed to achieve a specified level of confidence in decision-making.  After 
analytical testing, the percent completeness will be calculated (U.S. EPA 2000c).  The 
completeness objective for field and laboratory data is 90 percent. 



EA Project No.:  14342.06 
Revision:  00 
Page 12 of 35 

EA Engineering, Science, and Technology, Inc.  August 2006 
 

 
Gulfco Marine Maintenance Site  Sampling and Analysis Plan 
Freeport, Brazoria County, Texas  for Remedial Investigation/Feasibility Study Oversight  

Representativeness expresses the degree to which data accurately and precisely represents 
(1) a characteristic of a population, (2) parameter variations at a sampling point, (3) a process 
condition, or (4) an environmental condition.  Representativeness is a qualitative parameter that 
depends on the proper design of the sampling program and proper laboratory protocol.  Each 
sample collected from the site is expected to be representative of the population or environmental 
condition from which it was collected.  During development of the sampling network, the 
following were considered:  (1) past waste disposal practices, (2) existing analytical data, 
(3) current and former onsite physical setting and processes, and (4) construction requirements.  
Representativeness will be satisfied by:  (1) ensuring that this project-specific SAP and PRP SAP 
(PBW 2006a; 2006b) are followed; (2) ensuring that samples are collected in accordance with 
the appropriate PRP standard operating procedures (SOPs) (Appendix E), or ensuring that proper 
sampling techniques are used when PRP SOPs are not available; (3) following proper analytical 
procedures; and (4) ensuring that required holding times are not exceeded in the laboratory. 
 
Comparability expresses the confidence with which one portion or set of data can be compared 
to another.  Generally, comparability will be attained by achieving the QA objectives, presented 
in this SAP, for sensitivity, accuracy, precision, completeness, and representativeness.  
Comparability of data will also be attained by following field and laboratory procedures 
consistently for individual sites.  EPA-approved procedures will be used to the maximum extent 
possible.  EPA-approved laboratory methods will be used to increase the comparability of 
laboratory analytical data. 
 
1.4 SPECIAL TRAINING REQUIREMENTS AND CERTIFICATION 
 
This section outlines the training and certification required to complete the activities described 
in this SAP.  The following sections describe the requirements for the EA team and 
subcontractor personnel working onsite. 
 
1.4.1 Safety and Health Training 

EA team personnel who work at hazardous waste project sites are required to meet the 
Occupational Safety and Health Administration (OSHA) training requirements defined in 
29 Code of Federal Regulations (CFR) 1910.120(e).  These requirements include:  (1) 40 hours 
of formal offsite instruction; (2) a minimum of 3 days of actual onsite field experience under the 
supervision of a trained and experienced field supervisor; and (3) 8 hours of annual refresher 
training.  Field personnel who directly supervise employees engaged in hazardous waste 
operations also receive at least 8 additional hours of specialized supervisor training.  At least one 
member of the field team will maintain current certification in first aid and cardiopulmonary 
resuscitation. 
 
Copies of the field team’s safety and health training records, including course completion 
certifications for the initial and refresher safety and health training, specialized supervisor 
training, and first aid and cardiopulmonary resuscitation training, are maintained in project files.  
Before work begins at a specific hazardous waste project site, EA personnel are required to 
undergo site-specific training that thoroughly covers the following areas: 
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• Names of personnel and alternates responsible for safety and health at a hazardous waste 
project site 

 
• Safety and health hazards present onsite 
 
• Selection of the appropriate personal protective equipment 
 
• Correct use of personal protective equipment 
 
• Work practices to minimize risks from hazards 
 
• Safe use of engineering controls and equipment onsite 
 
• Medical surveillance requirements, including recognition of symptoms and signs that 

might indicate overexposure to hazardous substances. 
 
For more safety and health details, see EA’s site-specific HSP (EA 2006b). 
 
1.4.2 Subcontractor Training 

EA does not anticipate any onsite subcontractor support during field oversight and split sampling 
activities.  The PRP will be responsible for ensuring that any subcontractors who work onsite can 
certify that their employees have been trained for work on hazardous waste project sites, as 
defined by OSHA in 29 CFR 1910.120(e). 
 
EA will attend any onsite safety briefings and orientation conducted by the PRP and sign the 
PRP’s Safety Meeting Sign-Off Sheet before conducting work onsite, as required by the PRP 
HSP (PBW 2005b).  
 
1.5 DOCUMENTATION AND RECORDS 

 
This section describes the data reporting requirements for EA field personnel and laboratories 
(e.g., EPA CLP laboratories, EPA Region 6 laboratory, or subcontract laboratories) that submit 
field and laboratory measurement data under the EPA Region 6 RAC 2 program.   
 
1.5.1 Field Documentation 

EA field personnel will use permanently bound field logbooks with sequentially numbered pages 
to record and document field activities and will follow Field Technical Procedures and 
Guidelines, SOP 1.3 (Appendix F).  The logbook will list the contract name and number; site 
name; and names of subcontractors, service client, and Project Manager.  At a minimum, the 
following information will be recorded in the field logbook: 
 

• Name and affiliation of all onsite personnel or visitors 
• Weather conditions during the field activity 
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• Summary of daily activities and significant events 
• Notes of conversations with coordinating officials 
• References to other field logbooks or forms that contain specific information 
• Discussions of problems encountered and their resolution 
• Discussions of deviations from the SAP or other governing documents 
• Description of all photographs taken. 

 
1.5.2 Laboratory Documentation 

EA will require fixed offsite non-CLP laboratories to prepare and submit data packages in 
accordance with the EPA CLP protocols (U.S. EPA 1999, 2005a, 2005b) for hardcopy and 
electronic data deliverable format of VOC, SVOC, pesticide, metal, and PCB data.  Data 
packages will include all applicable documentation for independent validation of data and 
verification of the DQOs.  The following documentation will be required for full data validation, 
if applicable:  
 

• Case narratives, which will describe all QC non-conformances that are encountered 
during the analysis of samples in addition to any corrective actions that are taken 

 
⎯ Statement of samples received 
⎯ Description of any deviations from the specified analytical method 
⎯ Explanations of data qualifiers that are applied to the data 
⎯ Any other significant problems that were encountered during analysis 
 

• Tables that cross-reference field and laboratory sample numbers 
 
• Chain-of-custody forms, which pertain to each sample delivery group or sample batch 

that is analyzed 
 
• Laboratory reports, which must show traceability to the sample analyzed and must 

contain specified information 
 
⎯ Project identification 
  
⎯ Field sample number 

 
⎯ Laboratory sample number 

 
⎯ Sample matrix description 

 
⎯ Dates and times of sample collection, receipt at the laboratory, preparation, and 

analysis 
 

⎯ Description of analytical method and reference citation 
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⎯ Results of individual parameters, with concentration units, including second column 

results, second detector results, and other confirmatory results, where appropriate 
 

⎯ Quantitation limits achieved 
 

⎯ Dilution or concentration factors. 
 

• Data summary forms and QC summary forms showing analytical results, if applicable 
 
⎯ Samples 
⎯ Surrogates 
⎯ Blanks 
⎯ Field QC samples 
⎯ LCS 
⎯ Initial and continuing calibrations 
⎯ Other QC samples 
 

• Laboratory control charts 
 
⎯ Raw data 
⎯ Instrument printouts 
⎯ Laboratory bench sheets for preparation of samples 

 
• Method detection limit study results. 

 
EA’s Project Manager, in cooperation with the QA Officer, will define site-specific requirements 
for data reporting.  Requests for analytical services (discussed in Section 2.4) clearly define these 
requirements, the turnaround time for receipt of the data deliverables specified, and any 
requirements for retaining samples and laboratory records.  Laboratory QA Managers are 
responsible for ensuring that all laboratory data reporting requirements in the SAP are met.  
 
 

2. DATA GENERATION AND ACQUISITION 
 
 
This section describes the design and details for the planned split sampling events.  Data 
evaluation procedures are discussed in Section 4.3.  Appendix E presents the SOPs that will be 
implemented by the PRP during this field program.  EA will conduct oversight of PRP field 
activities to ensure that they adhere to these SOPs and the EPA-approved SAP (PBW 2006a, 
2006b), or document and justify any deviations. 
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2.1 SAMPLING PROCESS DESIGN 
 

For the activities associated with this Task Order and SAP, main elements of the sampling design 
include the numbers and types of samples to be collected, sampling locations, sampling 
frequencies, and sample matrices.  The EPA TOM has established the number of split samples 
that will be collected, as well as the media types.  As directed by the EPA TOM, EA will modify 
this SAP.  At EPA’s request, this SAP will be made available to regional, state, and local 
stakeholders. 
 
The following media will be sampled during the RI/FS at the Gulfco site: 
 

• Soil 
• Ground water 
• Surface water 
• Sediment 
• Fish tissue/biota 

 
2.1.1 Collection of Soil Samples 

EA will provide oversight during the installation of soil borings and the collection of surface and 
subsurface soil samples by the PRP.  The soil will be assessed in order to visually delineate the 
nature and extent of the contamination and to evaluate the underlying soil conditions through 
sample collection and analysis.  Table 4 describes the required sample volume, containers, 
preservatives, and holding times for split sample analyses.   
 

TABLE 4 ANALYTICAL PROGRAM AND METHODS 

Parameter Method (a) Volume and Container Preservatives 
Holding 
Time (b) 

Soil/Sediment  
VOCs (soil) SW-846 Methods 

5035/8260B 
Three 5-gram EnCore samplers 
One 4-ounce glass jar with 
Teflon-lined cap (moisture 
content) 

Store at 4±2°C 48 hours 

VOCs (sediment) SW-846 Method 
8260B 

Two 4-ounce glass jars with 
Teflon-lined cap (moisture 
content) 

Store at 4±2°C 14 days 

SVOCs SW-846 Method 
8270C  

One 8-ounce glass jar with 
Teflon-lined cap 

Store at 4±2°C 14 days 

Metals SW-846 Method 
6010B/7471A  

One 8-ounce glass jar with 
Teflon-lined cap 

Store at 4±2°C 28 days 

Organochlorine 
pesticides 

SW-846 Method 
8081A 

One 8-ounce glass jar with 
Teflon-lined cap 

Store at 4±2°C 14 days 

PCBs SW-846 Method 8082 One 8-ounce glass jar with 
Teflon-lined cap 

Store at 4±2°C 14 days 

Ground Water/Surface Water  
VOCs SW-846 Method 

8260B 
Three 40-milliliter glass vials 
with Teflon-lined caps 

Hydrochloric acid 
to pH < 2; 
Store at 4±2°C 

14 days 
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Parameter Method (a) Volume and Container Preservatives 
Holding 
Time (b) 

Ground Water/Surface Water (continued) 
SVOCs SW-846 Method 

8270C  
Two 1-liter amber glass bottles 
with Teflon-lined caps 

Store at 4±2°C 14 days 

Metals SW-846 Method 
6010B/7470A  

One 1-liter polyethylene bottle 
with Teflon-lined cap 

Nitric acid to  
pH < 2; 
Store at 4±2°C 

28 days 

Organochlorine 
pesticides 

SW-846 Method 
8081A 

Two 1-liter amber glass bottles 
with Teflon-lined caps 

Store at 4±2°C 14 days 

PCBs  One 1-liter amber glass bottle 
with Teflon-lined cap 

Store at 4±2°C 14 days 

(a)  Unless otherwise specified, analytical method is from SW-846 (U.S. EPA 1996). 
(b)  Holding time is measured from the time of sample collection to the time of sample extraction and analysis. 
 
The PRP’s data collection summary for soil samples is presented in Tables 1 and 2 of the PRP 
FSP (PBW 2006b).  The proposed surface soil sampling and boring locations are presented in 
Appendix  A (PRP Figures 5, 6, and 9).  The PRP’s soil analytical parameters are presented in 
Appendix C.   
 
During the soil assessment activities, EA will visually inspect the soils for evidence or 
contamination.  Observations and sketches of the boring locations will be included in the EA 
field log book.  The PRP will screen the soils in the field using a PID.  Appendix E presents the 
PRP SOP(s) associated with soil sample collection. 
 
EA will collect approximately 40 split samples from the PRP’s soil investigation samples.  Soil 
split samples will be analyzed for VOCs, SVOCs, organochlorine pesticides, PCBs, and total 
metals.  The split samples will be submitted to an offsite laboratory for analysis, and will be 
delivered to the subcontracted laboratory via overnight courier or picked up by the laboratory 
onsite.  EPA may direct EA to submit split samples for additional analyses listed in Appendix C 
that are not listed in Table 4. 
 
2.1.2 Collection of Ground Water Samples 
 
The PRP will collect ground water samples from 17 permanent monitoring wells and eight 
temporary piezometers, which will be installed as part of the RI/FS.  The ground water samples 
will be collected in order to determine the lateral and vertical extent of the NAPL and dissolved 
phase ground water contaminants.  The proposed well locations are presented in Appendix A 
(PRP Figures 5 and 6) and discussed in greater detail in the PRP FSP (PBW 2006b).  The wells 
will be developed and sampled by the PRP using a low-flow sampling procedures as detailed in 
Section 5.5 of the PRP FSP (PBW 2006b).  Table 4 describes the required sample volume, 
containers, preservatives, and holding times for split sample analyses.  The PRP’s ground water 
analytical parameters are presented in Appendix C.  Appendix E presents the PRP SOP(s) 
associated with ground water sample collection. 
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EA will obtain eight split samples from the PRP’s ground water investigation samples.  Split 
samples will be collected at the same time the investigation samples are collected by the PRP.  In 
order to decrease the potential for chemical volatilization during the collection of VOC samples, 
the PRP will immediately collect the split sample for VOC analysis following collection of the 
corresponding investigation sample.  This procedure will then be repeated for the collection of 
the SVOC samples, etc.  Ground water split samples will be analyzed for VOCs, SVOCs, 
organochlorine pesticides, PCBs, and total metals.  The split samples will be submitted to an 
offsite laboratory for analysis, and will be delivered to the subcontracted laboratory via overnight 
courier or picked up by the laboratory onsite.  EPA may direct EA to submit split samples for 
additional analyses listed in Appendix C that are not listed in Table 4. 
 
2.1.3 Collection of Surface Water Samples 

The PRP will collect surface water from 29 onsite and offsite locations in order to evaluate 
lateral extent of contaminants in surface water.  The proposed surface water sample locations are 
presented in Appendix A (PRP Figures 5, 10, and 11) and discussed in greater detail in the PRP 
FSP (PBW 2006b).  Table 4 describes the required sample volume, containers, preservatives, and 
holding times for split sample analyses.  The PRP’s surface water analytical parameters are 
presented in Appendix C.  Appendix E presents the PRP SOP(s) associated with surface water 
sample collection. 
 
EA will obtain six split samples from the PRP’s surface water investigation samples.  The 
surface water split samples will be analyzed for VOCs, SVOCs, organochlorine pesticides, 
PCBs, and total metals.  The split samples will be submitted to an offsite laboratory for analysis, 
and will be delivered to the subcontracted laboratory via overnight courier or picked up by the 
laboratory onsite.  EPA may direct EA to submit split samples for additional analyses listed in 
Appendix C that are not listed in Table 4. 

2.1.4 Collection of Sediment Samples 

The PRP will collect sediment samples from 62 onsite and offsite locations in order to evaluate 
the lateral extent of contaminants in sediments.  The proposed sediment sample locations are 
presented in Appendix A (PRP Figures 5, 10, and 11) and discussed in greater detail in the PRP 
FSP (PBW 2006b).  Table 4 describes the required sample volume, containers, preservatives, and 
holding times for split sample analyses.  The PRP’s proposed sediment analytical parameters are 
presented in Appendix C.  Appendix E presents the PRP SOP(s) associated with sediment 
sample collection. 
 
EA will obtain 10 split samples from the PRP’s sediment investigation samples.  The sediment 
split samples will be analyzed for VOCs, SVOCs, organochlorine pesticides, PCBs, and total 
metals.  The split samples will be submitted to an offsite laboratory for analysis, and will be 
delivered to the subcontracted laboratory via overnight courier or picked up by the laboratory 
onsite.  EPA may direct EA to submit split samples for additional analyses listed in Appendix C 
that are not listed in Table 4. 
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2.1.5 Collection of Fish Tissue and Biota Samples 
 
The PRP will collect fish tissue and biota samples based on the results from the sediment sample 
analysis.  The tissue samples will be collected from four zones as illustrated in Appendix A (PRP 
Figure 10).  The analytical parameters will be determined based upon the Intracoastal Waterway 
sediment results as discussed in the PRP FSP (PBW 2006b).  Appendix E presents the PRP 
SOP(s) associated with fish tissue and biota sample collection. 
 
EA will obtain 20 split samples from the PRP tissue study samples.  The split samples will 
potentially be analyzed for VOCs, SVOCs, organochlorine pesticides, PCBs, and total metals.  
The split samples will be submitted to an offsite laboratory for analysis, and will be delivered to 
the subcontracted laboratory via overnight courier or picked up by the laboratory onsite.  EPA 
may direct EA to submit split samples for additional analyses upon PRP determination of 
analytical parameters. 
 
2.2 SAMPLING METHODS 
 
Sampling will be conducted by the PRP during the RI.  EA will split samples during PRP 
sampling activities.  This section discusses the:  (1) selection and requirements of sampling 
methods; (2) requirements for containers, volumes, and preservation methods; and (3) holding 
times, sample handling, and custody requirements.  Section 2.5 discusses the requirements for 
collecting QC samples.   

 
2.2.1 Sampling Methods and Equipment 

Sampling methods and equipment were selected to meet project objectives.  The PRP field 
sampling team will collect samples in accordance with SOPs presented in Appendix E, as 
prescribed in the PRP SAP (PBW 2006a, 2006b). 
 
The PRP will be responsible for addressing failures in the field sampling or measurement 
systems and will implement corrective actions in these situations.  In general, corrective actions 
for field sampling and measurement failures include recalibration of instruments, replacement of 
malfunctioning measurement instruments or sampling equipment, and repeated collection of 
samples or repetition of measurements.   
 
2.2.2 Sample Container, Volume, Preservation, and Holding Time Requirements 
 
The required sample volume, container type, preservation technique, and holding time for each 
analysis to be conducted for split samples is presented in Table 4.  The PRP’s container types, 
preservation techniques, and holding times are outlined in Appendix C, as prescribed in the PRP 
QAPP (PBW 2006a). 
 
Required containers, preservation techniques, and holding times for field QC samples, such as 
field duplicates, field blanks, trip blanks, and MS/MSD samples, will be the same as for field 
samples. 
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2.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 
 
Each split sample collected by EA (and the original samples collected by the PRP) will be 
traceable from the point of collection through analysis and final disposition to ensure sample 
integrity.  Sample integrity helps to ensure the legal defensibility of the analytical data and 
subsequent conclusions.  Sample handling will follow CLP protocols as required in EPA’s 
Contract Laboratory Program Guidance for Field Samplers (U.S. EPA 2004). 
 

• Field chain-of-custody procedures  
 

⎯ Field procedures 
⎯ Field logbooks  

 
• Laboratory chain-of-custody procedures 

 
EA will use EPA’s data management system known as “Forms II Lite” to generate all 
chain-of-custody records in the field.  Applicable copies of generated Forms II Lite files will 
be delivered to EPA data management personnel as required by CLP protocols.    
 
2.4 ANALYTICAL METHODS REQUIREMENTS 
 
The source of analytical services to be provided will be determined in part by DQOs and the 
intended use of the resulting data.  EA will use EPA-approved methods for laboratory analyses 
of the split samples. 
 
EA will follow the analytical services request procedures that are outlined EA’s Analytical 
Services Delivery Plan (EA 2005b).  If an analytical system fails, the QA Officer will be 
notified, and corrective action will be taken.  In general, corrective actions will include stopping 
the analysis, examining instrument performance and sample preparation information, and 
determining the need to re-prepare and reanalyze the samples.  
 
2.4.1 Field Analytical Methods 

Water quality parameters, including pH, temperature, specific conductivity, oxidation reduction 
potential, dissolved oxygen, and turbidity, will be monitored by the PRP using field-based 
methods during the collection of ground water samples.  The PRP will also field screen soil 
samples for organic vapors using a PID.  Appendix E presents the PRP SOPs for field analytical 
methods, as prescribed in the PRP SAP (PBW 2006a, 2006b).  EA will not collect split samples 
for field-based analyses. 
 
2.4.2 Laboratory Analytical Methods 

Fixed laboratory analyses of split samples will be conducted using a subcontractor non-CLP 
laboratory.  Table 4 outlines the anticipated laboratory analytical methods for split samples 
collected by EA.  Appendix C lists the laboratory analytical methods for PRP samples, as 
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prescribed in the PRP QAPP (PBW 2006a).  EPA may direct EA to submit split samples for 
additional analyses upon PRP determination of analytical parameters.  In all cases, appropriate 
methods of sample preparation, cleanup, and analyses are based on specific analytical parameters 
of interest, sample matrices, and required detection limits. 
 
2.5 QUALITY CONTROL REQUIREMENTS 
 
Various field and laboratory QC samples and measurements will be used to verify that analytical 
data meet the QA objectives.  Field QC samples and measurements will be collected to assess the 
influence of sampling activities and measurements on data quality.  Similarly, laboratory QC 
samples will be used to assess how the laboratory’s analytical program influences data quality.  
This section describes the QC samples that are to be analyzed during the investigation oversight 
activities for:  (1) each field and laboratory environmental measurement method; and (2) each 
sample matrix type.  Table 5 provides a summary of the types and frequency of collection of 
field QC samples anticipated for EA split samples. 

 
TABLE 5 FREQUENCY OF FIELD QUALITY CONTROL SAMPLES 

Field Quality Control Sample Frequency (a) 

Trip blank 1 per cooler containing aqueous samples for VOC 
analysis 

Field blank 1 per day, if site conditions render this sample necessary 
Field duplicate 1 per 10 samples  
Equipment (rinsate) blank 1 per day per non-dedicated equipment type per medium; 

EA does not anticipating splitting PRP rinsate samples 
MS/MSD (b) (organics only) 1 per 20 samples (1 per 10 for Region 6 EPA Lab) 
MS/MD(b) (inorganics only) 1 per 20 samples (1 per 10 for Region 6 EPA Lab) 
Temperature blank 1 per cooler 
(a) The QC sample collection frequency applies to samples collected for field analysis, CLP 

analysis, and SW-846 method analysis (U.S. EPA 1996). 
(b) MS, MSD, and MD analyses are technically not field QC samples; however, they generally 

require that the field personnel collect additional volumes of samples and are, therefore, included 
on this table for easy reference. 

 
Table 3 summarizes the acceptance criteria for each type of QC sample.  Appendix G 
summarizes the frequency of QC samples to be collected by the PRP at during sampling 
activities, as prescribed in the PRP QAPP (PBW 2006a).   
 
2.5.1 Field Quality Control Requirements 

Field QC samples will be collected and analyzed to assess the quality of data that are generated 
by sampling activities.  These samples will include laboratory QC samples collected in the field, 
trip blanks, field duplicates, field blanks, equipment rinsates, MS/MSDs, MS/MDs, and 
temperature blanks.  QC samples collected in the field for fixed-laboratory analysis of split 
samples are presented in Table 5. 
 
Field duplicates are independent samples that are collected as close as possible, in space and 
time, to the original investigative sample.  Field duplicates should be collected from a sample 
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location that is known or suspected to be contaminated.  Field duplicates can measure the 
influence of sampling and field procedures on the precision of an environmental measurement 
and provide information on the heterogeneity of a sampling location.  EA will collect field 
duplicates at a frequency of 1 for every 10 split samples.  The PRP will collect field duplicates at 
a frequency of 1 for every 20 samples (Appendix G; PBW 2006a).  Immediately following 
collection of the original sample, the field duplicates are collected using the same collection 
method.  The sample containers will be assigned a separate identification number in the field so 
that the samples cannot be identified as duplicate samples (blind duplicate) by laboratory 
personnel performing the analysis. 
 
Field blanks are collected to assess:  (1) cross-contamination during sample collection, 
preservation, and shipment, as well as in the laboratory; and (2) cleanliness of the sample 
containers and preservatives.  Field blank samples consist of sample containers filled with 
analytically-certified, organic-free water.  One field blank sample will be collected by the PRP 
for each day of ground water sampling activities (Appendix G; PBW 2006a).  EA may split the 
PRP’s field blank sample, as deemed necessary.  If any contaminant is present in the blank 
samples above the MDL, the result for associated field samples that contain the same 
contaminant will be qualified as potentially not detected if the concentration of the field sample 
is less than five times the concentration found in the blank. 
 
Equipment rinsate blanks are collected when non-dedicated or non-disposable sampling 
equipment are used to collect samples and put the samples into containers.  These blanks assess 
the cleanliness of the sampling equipment and the effectiveness of equipment decontamination.  
Equipment rinsate blanks are collected by pouring analytically-certified, organic-free water over 
the decontaminated surfaces of sampling equipment that contacts sampling media.  Equipment 
rinsate blanks are collected after sampling equipment has been decontaminated, but before the 
equipment is reused for sampling.  If non-dedicated or non-disposable equipment is used, 
equipment rinsate blanks will be collected by the PRP at a frequency of once per day (Appendix 
G; PBW 2006a).  EA may split the PRP’s equipment rinsate sample, as deemed necessary. 
 
MS/MSD samples are laboratory QC samples that are collected for organic methods; MS/MD 
samples are collected for inorganic methods.  For solid matrices, MS/MSD and MS/MD samples 
require no extra volume.  For aqueous samples, MS/MSDs require double or triple the normal 
sample volume, depending on analytical laboratory specifications; MS/MDs require double the 
normal sample volume.  In the laboratory, MS/MSD and MS/MD samples are split and spiked 
with known amounts of analytes.  Analytical results for MS/MSD and MS/MD samples are used 
to measure the precision and accuracy of the laboratory’s organic and inorganic analytical 
programs, respectively.  Each of these QC samples will be collected and analyzed at a frequency 
of 1 for every 20 investigative samples (Appendix G; PBW 2006a).  MS/MSD samples should be 
collected from a sample location that is known or suspected to be contaminated.  EA will split 
PRP MS/MSD and MS/MD samples at a frequency not to exceed 1 for every 20 split samples.  
 
Temperature blanks are containers of deionized or distilled water that are placed in each cooler 
shipped to the laboratory.  Their purpose is to provide a container to test the temperature of the 
samples in the respective cooler upon receipt by the analytical laboratory. 
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2.5.2 Laboratory Quality Control Requirements 

All laboratories that perform analytical work under this project must adhere to a QA program 
that is used to monitor and control all laboratory QC activities.  Each laboratory must have a 
written QA manual that describes the QA program in detail.  The laboratory QA Manager is 
responsible for ensuring that all laboratory internal QC checks are conducted in accordance with 
EPA methods and protocols, the laboratory's QA manual, and the requirements of this SAP. 
 
Many of the laboratory QC procedures and requirements are described in EPA-approved 
analytical methods, laboratory method SOPs, and method guidance documents.  
 
The EPA methods specify the preparation and analysis of QC samples, and may include, but 
are not limited to, the following types:  (1) LCS, (2) method blanks, (3) MS, MSD, and MD 
samples, (4) surrogate spikes, and (5) standard reference materials or independent check 
standards.  The following subsections discuss the QC checks that will be required for this 
project. 
 
2.5.2.1 Laboratory Control Sample 
 
LCS are thoroughly characterized, laboratory-generated samples that are used to monitor the 
laboratory’s day-to-day performance of analytical methods.  The results of LCS analyses are 
compared to well-defined laboratory control limits to determine whether the laboratory system 
is in control for the particular method.  If the system is not in control, corrective action will be 
implemented.  Appropriate corrective actions will include:  (1) stopping the analysis, 
(2) examining instrument performance or sample preparation and analysis information, and 
(3) determining whether samples should be re-prepared or reanalyzed.   
 
2.5.2.2 Method Blanks  
 
Method blanks, which are also known as preparation blanks, are analyzed to assess the level of 
background interference or contamination in the analytical system and the level that may lead to 
elevated concentration levels or false-positive data.  Method blanks will be required for all 
laboratory analyses and will be prepared and analyzed at a frequency of one method blank per 
every 20 samples or one method blank per batch, if the batches consist of fewer than 20 samples.  
A method blank consists of reagents that are specific to the analytical method and are carried 
through every aspect of the analytical procedure, including sample preparation, cleanup, and 
analysis.  The results of the method blank analysis will be evaluated in conjunction with other 
QC information to determine the acceptability of the data generated for that batch of samples.  
Ideally, the concentration of a target analyte in the method blank will be below the reporting 
limit for that analyte.  For some common laboratory contaminants, a higher concentration may 
be allowed. 
 
If the method blank for any analysis is beyond control limits, the source of contamination 
must be investigated, and appropriate corrective action must be taken and documented.  This 
investigation includes an evaluation of the data to determine the extent of the contamination and 
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its effect on sampling results.  If a method blank is within control limits but analysis indicates a 
concentration of analytes that is above the reporting limit, an investigation should be conducted 
to determine whether any corrective action could eliminate an ongoing source of target analytes. 
 
For organic and inorganic analyses, the concentration of target analytes in the method blank must 
be below the reporting limit for that analyte for the blank to be considered acceptable.  An 
exception may be made for common laboratory contaminants (such as methylene chloride, 
acetone, 2-butanone, and phthalate esters) that may be present in the blank at up to five times the 
reporting limit.  These compounds are frequently detected at low levels in method blanks from 
materials that are used to collect, prepare, and analyze samples for organic parameters. 
 
2.5.2.3 Matrix Spikes and Matrix Spike Duplicates 

MS and MSD are aliquots of an environmental sample to which known concentrations of target 
analytes and compounds have been added.  The MS is used to evaluate the effect of the sample 
matrix on the accuracy of the analysis.  If there are many target analytes, they will be divided 
into 2-3 spike standard solutions.  Each spike standard solution will be used alternately.  The 
MS, in addition to an unspiked aliquot, will be taken through the entire analytical procedure, and 
the recovery of the analytes will be calculated.  Results will be expressed in terms of percent 
recoveries and RPD.  The percent recoveries of the target analytes and compounds are calculated 
and used to determine the effects of the matrix on the precision and accuracy of the method.  The 
RPD between the MS and MSD results is used to evaluate method precision.   
 
The MS/MSD is divided into three separate aliquots, two of which are spiked with known 
concentrations of target analytes.  The two spiked aliquots, in addition to an unspiked sample 
aliquot, are analyzed separately, and the results are compared to determine the effects of the 
matrix on the precision and accuracy of the analysis.  Results will be expressed as RPD and 
percent recovery and compared to control limits that have been established for each analyte.  
If results fall outside control limits, corrective action will be performed. 
 
2.5.2.4 Laboratory (Matrix) Duplicates 

MDs, which are also called laboratory duplicates, are prepared and analyzed for inorganic 
analyses to assess method precision.  Two aliquots of sample material are taken from the sample 
and processed simultaneously without adding spiking compounds.  The MD and the original 
sample aliquot are taken through the entire analytical procedure, and the RPD of the duplicate 
result is calculated.  Results are expressed as RPD and are compared to control limits that have 
been established for each analyte. 
 
2.5.2.5 Surrogate Spikes 
 
Surrogates are organic compounds that are similar to the analytes of interest in chemical 
properties but are not normally found in environmental samples.  Surrogates are added to field 
and QC samples, before the samples are extracted, to assess the efficacy of the extraction 
procedure and to assess the bias that is introduced by the sample matrix.  Results are reported in 
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terms of percent recovery.  Individual analytical methods may require sample reanalysis based 
on surrogate criteria. 
 
The laboratory will use surrogate recoveries mainly to assess matrix effects on sample analysis.  
Obvious problems with sample preparation and analysis (such as evaporation to dryness or a 
leaking septum) that can lead to poor surrogate spike recoveries must be eliminated before low 
surrogate recoveries can be attributed to matrix effects. 
 
2.5.3 Common Data Quality Indicators 

This section describes how QA objectives for precision, accuracy, completeness, and sensitivity 
are measured, calculated, and reported. 
 
2.5.3.1 Precision 
 
Precision of many analyses is assessed by comparing analytical results of MS and MSD sample 
pairs for organic analyses, field duplicate samples, laboratory duplicate (MD) samples, MSDs, 
and field replicate measurements.  If precision is calculated from two measurements, it is 
normally measured as an RPD.  If precision is calculated from three or more replicates, relative 
standard deviation is calculated. 
 
2.5.3.2 Accuracy 
 
The accuracy of many analytical methods is assessed by using the results of MS and MSD 
samples for organic analyses, MS samples for inorganic analyses, surrogate spike samples, LCS, 
standard reference materials, independent check standards, and measurements of instrument 
responses against zero and span gases.   
 
For measurements in which spikes are used, percent recovery will be calculated. 
 
2.5.3.3 Completeness 
 
Completeness is a measure of the percentage of project-specific data that are valid.  Valid data 
are obtained when samples are collected and analyzed in accordance with QC procedures 
outlined in this SAP, and when none of the QC criteria that affect data usability are exceeded.   
 
When all data validation is completed, the percent completeness value will be calculated by 
dividing the number of useable results by the total number of sample results planned for this 
investigation.   
 
Completeness will also be evaluated as part of the data quality assessment process (U.S. EPA 
2000c).  This evaluation will help determine whether any limitations are associated with the 
decisions to be made based on the data collected.  
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2.5.3.4 Sensitivity 
 
The achievement of method detection limits depends on instrument sensitivity and matrix 
effects.  Therefore, it is important to monitor the instrument sensitivity to ensure data quality and 
to ensure that analyses meet the QA objectives that have been established for sensitivity (Section 
1.3.3.1).   
 
2.6 INSTRUMENT AND EQUIPMENT TESTING, INSPECTION, AND 

MAINTENANCE REQUIREMENTS 
 
This section outlines testing, inspection, and maintenance procedures for field equipment and 
instruments and for laboratory instruments. 
 
2.6.1 General Requirements 

Testing, inspection, and maintenance methods and frequency will be based on:  (1) type of 
instrument; (2) instrument’s stability characteristics; (3) required accuracy, sensitivity, and 
precision of the instrument; (4) instrument’s intended use, considering project-specific DQOs; 
(5) manufacturer’s recommendations; and (6) other conditions that affect measurement or 
operational control.  For most instruments, preventive maintenance is performed in accordance 
with procedures and schedules recommended in:  (1) the instrument manufacturer’s literature or 
operating manual, or (2) SOPs associated with particular applications of the instrument.  
 
In some cases, testing, inspection, and maintenance procedures and schedules will differ from 
the manufacturer’s specifications or SOPs.  This can occur when a field instrument is used to 
make critical measurements or when the analytical methods that are associated with a laboratory 
instrument require more frequent testing, inspection, and maintenance. 
 
2.6.2 Field Equipment and Instruments 

EA will conduct oversight of the PRP’s field activities during the RI/FS.  EA will verify that the 
PRP maintains field equipment and instruments in accordance with the PRP’s QAPP (PBW 
2006a).  EA does not anticipate using any field equipment or instruments on site during the field 
investigation.  If field equipment or instruments become necessary to conduct the oversight 
activities, EA will maintain the field equipment as described below. 
 
Leased field equipment and instruments will be used to conduct field oversight activities.  The 
vendor will be responsible for thoroughly checking and calibrating field equipment and 
instruments before they are shipped or transported to the field.  Copies of testing, inspection, and 
maintenance procedures will be shipped to the field with the equipment and instruments. 
 
After the field equipment and instruments arrive in the field, they will be inspected for damage.  
Damaged equipment and instruments will be replaced or repaired immediately.  Battery-operated 
equipment will be checked to ensure full operating capacity; if needed, batteries will be 
recharged or replaced.  
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Following use, field equipment will be decontaminated properly before being returned to the 
source.  When the equipment is returned, copies of any field notes regarding equipment problems 
will be included so that problems are not overlooked and any necessary equipment repairs are 
performed. 
 
2.6.3 Laboratory Instruments 

All laboratories that analyze samples collected under the EPA Region 6 RAC 2 program must 
have a preventive maintenance program that addresses:  (1) testing, inspection, and maintenance 
procedures; and (2) the maintenance schedule for each measurement system and required support 
activity.  This program is usually documented by an SOP for each analytical instrument that is to 
be used.  Typically, the program will be laboratory-specific; however, it should follow 
requirements outlined in EPA-approved guidelines.  Some of the basic requirements and 
components of such a program are as follows: 
 

• As a part of its QA/QC program, each laboratory will conduct a routine preventive 
maintenance program to minimize instrument failure and other system malfunction. 

 
• An internal group of qualified personnel will maintain and repair instruments, equipment, 

tools, and gauges.  Alternatively, manufacturers’ representatives may provide scheduled 
instrument maintenance and emergency repair under a repair and maintenance contract. 

 
• The laboratory will perform instrument maintenance on a regularly scheduled basis.  The 

scheduled service of critical items should minimize the downtime of the measurement 
system.  The laboratory will prepare a list of critical spare parts for each instrument.  The 
laboratory will request the spare parts from the manufacturer and will store the parts. 

 
• Testing, inspection, and maintenance procedures described in laboratory SOPs will be 

performed in accordance with manufacturer’s specifications and the requirements of the 
specific analytical methods that are used. 

 
• All maintenance and service must be documented in service logbooks (or the site-specific 

log book) to provide a history of maintenance records.  A separate service logbook 
should be kept for each instrument; however, due to the limited scope of this project, the 
service records will be maintained in the site-specific field log book.  All maintenance 
records will be traceable to the specific instrument, equipment, tool, or gauge. 

 
• The laboratory will maintain and file records that are produced as a result of tests, 

inspections, or maintenance of laboratory instruments.  These records will be available 
for review by internal and external laboratory system audits that are conducted under the 
EPA Region 6 RAC 2 program. 
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2.7 INSTRUMENT CALIBRATION AND FREQUENCY 
 
This section describes the procedures for maintaining the accuracy of field equipment and 
laboratory instruments that are used for field tests and laboratory analyses.  The equipment and 
instruments should be calibrated before each use or, when not in use, on a scheduled periodic 
basis. 
 
2.7.1 Field Equipment 

EA will verify that the PRP is calibrating field equipment during the RI as specified in the PRP’s 
QAPP (PBW 2006a).  EA does not anticipate using any field equipment on site during oversight 
activities; however, should field equipment be required to conduct oversight activities, the 
equipment calibration procedure described below will be followed. 
 
Equipment will be maintained and calibrated with sufficient frequency and in such a manner 
that the accuracy and reproducibility of results are consistent with the manufacturer’s 
specifications and with project-specific DQOs.  Upon arrival of the field sampling and 
measurement equipment, EA field personnel will examine it to verify that it is in good working 
condition.  The manufacturer’s operating manual and instructions that accompany the equipment 
will be consulted to ensure that all calibration procedures are followed.  Measuring and testing 
equipment may be calibrated either internally—by using in-house reference standards—or 
externally—by agencies, manufacturers, or commercial laboratories.  Calibration records will 
contain a reference identifying the source of the procedure and, where feasible, the actual 
procedure.  Each piece of measuring and testing equipment will also be accompanied by an 
equipment use log.  The equipment use log (which may be contained within the site-specific 
field log book) will be kept current and may contain the following information:  (1) date of use, 
(2) times of use, (3) operating and assisting technicians, (4) calibration status, and (5) comments.   
 
2.7.2 Laboratory Instruments 

All laboratory equipment that is used to analyze samples collected under the EPA Region 6  
RAC 2 program will be calibrated on the basis of written SOPs that are maintained by the 
laboratory.  Calibration records (including the dates and times of calibration and the names of the 
personnel performing the calibration) will be filed at the location at which the analytical work 
was performed and maintained by the laboratory personnel who performed QC activities.  
Subcontractor laboratories may conduct laboratory work under the EPA Region 6 RAC 2 
program.  The laboratory QA Manager is responsible for ensuring that all laboratory instruments 
are calibrated in accordance with the requirements of this SAP. 
 
The laboratories will follow the method-specific calibration procedures and requirements for 
laboratory measurements.  Calibration procedures and requirements will also be provided, as 
appropriate, for laboratory support equipment, such as balances, mercury thermometers, pH 
meters, and other equipment that is used to take chemical and physical measurements. 
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2.8 REQUIREMENTS FOR INSPECTION AND ACCEPTANCE OF SUPPLIES AND 
CONSUMABLES 

 
The EA Project Manager is responsible for identifying the types and quantities of supplies and 
consumables that are needed for collecting the split samples for this Task Order.  The Project 
Manager is also responsible for determining acceptance criteria for these items.  Supplies and 
consumables can be received at either an equipment distribution center or a site.  When supplies 
are received, the EA field personnel will sort the supplies according to vendor, check packing 
slips against purchase orders, and inspect the condition of all supplies before the supplies are 
accepted for use on a project.  If the supplies do not meet the acceptance criteria, deficiencies 
will be noted on the packing slip and purchase order.  In addition, a form will be completed 
describing the problem and circumstances, and noting the purchase order number of the item.  
Afterward, the item will be returned to the vendor for replacement or repair. 
 
2.9 DATA ACQUISITION REQUIREMENTS (NON-DIRECT MEASUREMENTS) 
 
For this project, EA anticipates acquiring data from non-direct measurements such as databases, 
spreadsheets, and literature files.   
 
2.10 DATA MANAGEMENT 
 
Data for this project will be obtained from a combination of sources, including field 
measurements and the subcontracted laboratories.  The data-gathering process requires a 
coordinated effort and will be conducted by project staff members in conjunction with all 
potential data producers.  The data will be obtained from the analytical service provider, when 
appropriate, in the form of an electronic data deliverable, in addition to the required hard copy 
analytical data package.  Formal verification (or validation) of data will be conducted before 
associated results are presented or are used in subsequent activities.   
 
Data tracking is essential to ensure timely, cost-effective, and high-quality results.  Data tracking 
begins with sample chain of custody.  When the analytical service provider receives custody of 
the samples, the provider will send a sample acknowledgment to EA.  The sample 
acknowledgment will confirm sample receipt, condition, and required analyses.  The EPA 
tracking software (Forms II Lite) will contain all pertinent information about each sample and 
can track the data at each phase of the process.  The tracking software carries the data through 
completion of the data validation.   
 
EA will validate 10 percent of the investigative analytical data received from subcontract 
laboratories (other than the EPA Region 6 Houston laboratory or CLP laboratories) to ensure 
that the confirmatory data are accurate and defensible, as described in Section 4 of this SAP.  
A partial review will be conducted on the remaining 90 percent of the data received from 
subcontract laboratories.  All data will be evaluated for usability by EA. 
 
As a part of the data validation process, electronic data deliverables will be reviewed against 
hard copy deliverables to ensure accurate transfer of data.  In addition, the hard copy will be 
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evaluated for errors in the calculation of results.  After the data validation, qualifiers can be 
placed on the data to indicate the usability of the data.  These qualifiers will be placed into an 
electronic data file.  Upon approval of the data set with the appropriate data qualifiers, the 
electronic data will be released to the Project Manager for reporting.   
 
 

3. ASSESSMENT AND OVERSIGHT 
 
 
This section describes the field and laboratory assessments that may be conducted during this 
project, the individuals responsible for conducting assessments, corrective actions that may be 
implemented in response to assessment results, and how quality-related issues will be reported 
to EA and EPA.   
 
3.1 ASSESSMENT AND RESPONSE ACTIONS 
 
Under the EPA Region 6 RAC 2 program, performance and system audits of field and laboratory 
activities may be conducted to verify that sampling and analysis are performed in accordance 
with the following: 
 

• Performance and system audits  
 

⎯ Audit personnel 
⎯ Audit scope of work 
⎯ Audit frequencies 
⎯ Audit reports 

 
• Corrective action 

 
⎯ Sample collection and field measurements 
⎯ Laboratory analyses. 

 
Non-conforming items and activities are those that do not meet the project requirements, 
procurement document criteria, and approved work procedures.  Non-conformance may be 
detected and identified by the following personnel: 
 

• Project Personnel—During field operations, supervision of subcontractors, and field 
inspections  

 
• Testing Personnel—During preparation for and performance of tests, equipment 

calibration, and QC activities 
 
• QA Personnel—During the performance of audits, surveillance, and other QA activities. 
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Each non-conformance that affects quality will be documented by the person who identifies or 
originates the nonconformance.  Documentation of nonconformance will include the following 
components: 
 

• Description of nonconformance 
 
• Identification of personnel who are responsible for correcting the nonconformance and, if 

verification is required, for verifying satisfactory resolution 
 

• Method(s) for correcting the nonconformance (corrective action) or description of the 
variance granted 

 
• Proposed schedule for completing corrective action and the corrective action taken. 

 
Non-conformance documentation will be made available to the Project Manager, QA Manager, 
and subcontractor (e.g., non-CLP subcontract laboratories) management personnel, as 
appropriate. 
 
The field personnel and QA personnel, as appropriate, are responsible for notifying the Project 
Manager and the QA Manager of the non-conformance.  In addition, the Project Manager and the 
project staff, as appropriate, will be notified of significant non-conformances that could affect 
the results of the work.  The Project Manager is responsible for determining whether notification 
of EPA is required. 
 
The completion of corrective actions for significant non-conformances will be documented by 
QA personnel during future auditing activities.  Any significant recurring non-conformance will 
be evaluated by project and QA personnel, as appropriate, to determine its cause.  Appropriate 
changes will be instituted, under corporate or project procedures, to prevent recurrence.  When 
such an evaluation is performed, the results will be documented. 
 
3.2 REPORTS TO MANAGEMENT 
 
Effective management of environmental data collection operations requires timely assessment 
and review of measurement activities.  It is essential that open communication, interaction, and 
feedback be maintained among all project participants, including the:  (1) EA QA Manager, 
Program Manager, Project Manager, technical staff, and laboratory subcontractors; and (2) EPA 
Region 6 TOM and QA Officer.  EA prepares monthly progress reports for each Task Order that 
is conducted under the EPA Region 6 RAC 2 program.  These reports address any QA issues that 
are specific to the Task Order and facilitate timely communication of such issues. 
 
At the program level, the QA Manager prepares quarterly status reports of QA issues that are 
related to EA’s work on the EPA Region 6 RAC 2 program.  These reports are distributed to 
EA’s president, corporate QA Manager, RAC Program Manager, and, upon request, the EPA 
Region 6 Project Officer.  QA status reports address the following areas: 
 



EA Project No.:  14342.06 
Revision:  00 
Page 32 of 35 

EA Engineering, Science, and Technology, Inc.  August 2006 
 

 
Gulfco Marine Maintenance Site  Sampling and Analysis Plan 
Freeport, Brazoria County, Texas  for Remedial Investigation/Feasibility Study Oversight  

• Results of QA audits and other inspections, including any quality improvement 
opportunities that have been identified for further action 

 
• Instrument, equipment, or procedural problems that affect QA 
 
• Subcontractor performance issues 
 
• Corrective actions 
 
• Status of previously reported activities and continuous quality improvement initiatives 

 
• Work planned for the next reporting period. 

 
 

4. DATA VALIDATION AND USABILITY 
 
 
This section describes the procedures that are planned to review, verify, and validate field and 
laboratory data.  This section also discussed procedures for verifying that the data are sufficient 
to meet DQOs and measurement quality objectives for the project. 
 
4.1 DATA REVIEW AND REDUCTION REQUIREMENTS 
 
This section focuses on data review and reduction requirements for work conducted under 
the EPA Region 6 RAC 2 program.  Section 4.2 addresses data validation and verification 
requirements.  Section 4.3 addresses reconciliation with DQOs. 
 
Data reduction and review are essential functions for preparing data that can be used effectively 
to support project decisions and DQOs.  These functions must be performed accurately and in 
accordance with EPA-approved procedures and techniques.  Data reduction includes all 
computations and data manipulations that produce the final results that are used during the 
investigation.  Data review includes all procedures that field or laboratory personnel conduct to 
ensure that measurement results are correct and acceptable in accordance with the QA objectives 
that are stated in this SAP.  Field and laboratory measurement data reduction and review 
procedures and requirements are specified in previously discussed field and laboratory methods, 
SOPs, and guidance documents.  
 
Field personnel will record, in a field logbook and/or on the appropriate field form, all raw data 
from chemical and physical field measurements.  The EA field staff have the primary 
responsibility for:  (1) verifying that field measurements were made correctly, (2) confirming 
that sample collection and handling procedures specified in this task order-specific SAP were 
followed, and (3) ensuring that all field data reduction and review procedures requirements are 
followed.  The EA field staff is also responsible for assessing preliminary data quality and for 
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advising the data user of any potential QA/QC problems with field data.  If field data are used in 
a project report, data reduction methods will be fully documented in the report. 
 
The Region 6, CLP laboratories, and/or subcontracted non-CLP laboratories will complete 
data reduction for chemical and physical laboratory measurements and will complete an in-house 
review of all laboratory analytical results.  The Laboratory QA Manager will be responsible for 
ensuring that all laboratory data reduction and review procedures follow the requirements that 
are stated in this SAP.  The Laboratory QA Manager will also be responsible for assessing data 
quality and for advising the EA QA Manager of possible QA/QC problems with laboratory data. 
 
4.2 VALIDATION AND VERIFICATION METHODS 
 
All data that are used to support activities under the EPA Region 6 RAC 2 program must be valid 
for their intended purposes.  This section outlines the basic data validation procedures that will 
be followed for all field and laboratory measurements.  The following subsections identify  
personnel who are responsible for data validation and the general data validation process and 
EPA data validation guidance that will be followed. 
 
4.2.1 Data Validation Responsibilities 

When analytical services are provided by laboratories subcontracted by EA, EA is responsible 
for data validation.  The QA Manager has primary responsibility for coordinating EA’s data 
validation activities.  EA will conduct full validation on 10 percent of all subcontracted 
laboratory data for investigation samples.  Partial validation will be conducted on the remaining 
90 percent of all subcontracted laboratory data.  Data validation and review will be completed by 
one or more experienced data reviewers.  When data are generated by the EPA Region 6 
laboratory in Houston, Texas, it will be used as received from the laboratory, with no further 
validation.  Data from CLP laboratories are validated by EPA’s Environmental Services 
Assistance Team. 
 
4.2.2 Data Validation Procedures 

The validity of a data set is determined by comparing the data with a predetermined set of QC 
limits.  EA data reviewers will conduct a systematic review of the data for compliance with 
established QC limits (such as sensitivity, precision, and accuracy), on the basis of spike, 
duplicate, and blank sampling results that are provided by the laboratory.  The data review will 
identify any out-of-control data points or omissions.  EA data reviewers will evaluate laboratory 
data for compliance with the following information: 
 

• Method and project-specific analytical service requests 
 
• Holding times 
 
• Initial and continuing calibration acceptance criteria 
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• Field, trip, and method blank acceptance criteria 
 
• Surrogate recovery 
 
• Field duplicates and MS and MSD acceptance criteria 
 
• MD precision 
 
• LCS accuracy  
 
• Other laboratory QC criteria specified by the method or on the project-specific analytical 

service request form 
 
• Compound identification and quantitation 
 
• Overall assessment of data, in accordance with project-specific objectives. 

 
EA will follow the most current EPA CLP guidelines (U.S. EPA 1999 and 2005b) for 
completing data validation for all applicable test methods.  General procedures in the CLP 
guidelines will be modified, as necessary, to fit the specific analytical method that is used to 
produce the data.  In all cases, data validation requirements will depend on:  (1) DQO levels that 
are defined in Section 1.3, (2) reporting requirements that are defined in Section 1.5, and (3) data 
deliverables that are requested from the laboratory, as discussed in Section 1.5. 
 
4.3 RECONCILIATION WITH DATA QUALITY OBJECTIVES 
 
The main purpose of a QA system is to define a process for collecting data that are:  of known 
quality, scientifically valid, legally defensible, and fully support any decisions that will be based 
on the data.  To achieve this purpose, the SAP requires that DQOs be fully defined (Section 1.3).  
All other parts of the QA system must then be planned and implemented in a manner that is 
consistent with the DQOs.  QA system components that follow directly from the DQOs include:  
(1) documentation and reporting requirements (Section 1.5), (2) sample process design and 
sampling methods requirements (Sections 2.1 and 2.2), (3) analytical methods and analytical 
service requests (Section 2.4), (4) QC requirements (Section 2.5), and (5) data reduction and 
validation and reporting methods (Sections 4.1 and 4.2). 
 
After environmental data have been collected, reviewed, and validated, the data will undergo a 
final evaluation to determine whether the DQOs specified in this SAP have been met.  EA will 
follow EPA’s data quality assessment process to verify that the type, quality, and quantity of data 
that are collected are appropriate for their intended use (U.S. EPA 2000b). 
 
The data quality assessment process involves:  (1) verifying that the data have met the 
assumptions under which the data collection design and DQOs were developed, (2) taking 
appropriate corrective action if the assumptions have not been met, and (3) evaluating the extent 
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to which the data support the decision that must be made so that scientifically valid and 
meaningful conclusions can be drawn from the data.  To the extent possible, EA will follow 
data quality assessment methods and procedures that have been outlined by EPA (2000c). 
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Appendix B 
 

Revised Task Order Schedule



ID WBS Task Name Start Finish

1 0 Gulfco Marine Maintenance RI/FS Oversight Wed 6/7/06 Sat 10/31/09

2 0 Initiate Task Order Wed 6/7/06 Wed 6/7/06

3

4 1 Project Planning Wed 6/7/06 Tue 10/20/09

5 1.1 Attend Scoping Meeting Mon 6/19/06 Mon 6/19/06

6 1.1 Prepare Work Plan Wed 6/7/06 Thu 7/6/06

7 1.1 Submit Work Plan Fri 7/7/06 Fri 7/7/06

8 1.1 EPA Review of Work Plan Sat 7/8/06 Fri 7/28/06

9 1.1 Revise Work Plan (Revision 01) Sat 7/29/06 Tue 8/1/06

10 1.1 Submit Revised Work Plan (Revision 01) Tue 8/1/06 Tue 8/1/06

11 1.1 EPA Review/Approval of Revised Work Plan Wed 8/2/06 Tue 8/8/06

12 1.2 Prepare SAP/HSP Wed 8/9/06 Tue 8/29/06

13 1.2 Submit SAP/HSP Tue 8/29/06 Tue 8/29/06

14 1.2 EPA Review/Approval of SAP/HSP Wed 8/30/06 Tue 9/12/06

15 1.4 Submit MSR/Invoice Sun 8/20/06 Tue 10/20/09

55

56 3 Field Investigation/Data Acquisition Wed 9/13/06 Tue 1/13/09

57 3.1 Conduct Field Oversight/Split Sampling Wed 9/13/06 Wed 3/19/08

58  Soil Investigation Wed 9/13/06 Fri 2/23/07

59  Ground Water/NAPL Investigation Wed 9/13/06 Wed 8/22/07

60  Surface Water/Sediment Investigation Wed 9/13/06 Sun 3/25/07

61  Fish Tissue Investigation Tue 4/10/07 Thu 9/6/07

62  Ecological Sampling Fri 12/21/07 Wed 3/19/08

63 3.2 Prepare Technical Oversight Reports Fri 9/15/06 Fri 6/6/08

64

65 7 Human Health Risk Assessment (HHRA) Tue 7/29/08 Tue 1/13/09

66 7.1 Review Potential Chemicals of Concern (COC) Memo Tue 7/29/08 Thu 8/7/08

67 7.1 Submit Review Comments Fri 8/8/08 Fri 8/8/08

68 7.1 EPA Approval of Potential COC Memo Sat 8/30/08 Sat 8/30/08

69 7.1 Review Exposure Assessment Memo (EAM) Fri 8/8/08 Sun 8/17/08

70 7.1 Submit Review Comments Sun 8/17/08 Sun 8/17/08

71 7.1 EPA Approval of EAM Sun 10/5/08 Sun 10/5/08

72 7.1 Review Draft HHRA Report Thu 11/6/08 Tue 11/25/08

73 7.1 Submit Review Comments Tue 11/25/08 Tue 11/25/08

74 7.2 Review Final HHRA Report Fri 12/26/08 Fri 1/9/09

75 7.2 Submit Review Comments Fri 1/9/09 Fri 1/9/09

76 7.2 EPA Approval of Final HHRA Report Tue 1/13/09 Tue 1/13/09

77

78 7 Ecological Risk Assessment (ERA) Fri 5/25/07 Tue 1/13/09

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2006 2007 2008 2009

Task

Progress

Milestone

Summary

Rolled Up Task

Rolled Up Milestone

Rolled Up Progress

Split

External Tasks

Project Summary

Group By Summary

Deadline

TASK ORDER SCHEDULE
EPA REGION 6, RAC2, Contract EP-W-06-004, Task Order 0006-RICO-06JZ, RI/FS Oversight, Gulfco Marine Maintenance Superfund Site

Note:
EA's RI/FS Oversight Task Order schedule is considered "preliminary" based on the PRP's preliminary RI/FS project schedule submitted to EPA in May 2006.
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ID WBS Task Name Start Finish

79 7.2 Review Screening Level ERA (SLERA) Report Fri 5/25/07 Fri 6/8/07

80 7.2 Submit Review Comments Fri 6/8/07 Fri 6/8/07

81 7.2 EPA Approval of SLERA Report Fri 6/8/07 Fri 6/8/07

82 7.2 Review Eco Problem Formulation Report (EPFR)/Work Plan Fri 8/24/07 Wed 9/12/07

83 7.2 Submit Review Comments Thu 9/13/07 Thu 9/13/07

84 7.2 EPA Approval of EPFR/Work Plan Tue 11/20/07 Tue 11/20/07

85 7.2 Review Draft Baseline ERA (BERA) Report Mon 9/8/08 Sat 9/27/08

86 7.2 Submit Review Comments Mon 9/29/08 Mon 9/29/08

87 7.2 Review Final BERA Fri 12/26/08 Fri 1/9/09

88 7.2 Submit Review Comments Fri 1/9/09 Fri 1/9/09

89 7.2 EPA Approval of Final BERA Tue 1/13/09 Tue 1/13/09

90

91 9 Remedial Investigation (RI) Report Mon 9/24/07 Sat 1/3/09

92 9.1 Review Nature & Extent Report Mon 9/24/07 Sat 10/13/07

93 9.1 Submit Review Comments Mon 10/15/07 Mon 10/15/07

94 9.1 EPA Approval of Nature & Extent Report Mon 12/10/07 Mon 12/10/07

95 9.1 Review Preliminary Site Characterization Report (PSCR) Mon 4/21/08 Sat 5/10/08

96 9.1 Submit Review Comments Mon 5/12/08 Mon 5/12/08

97 9.1 EPA Approval of PSCR Mon 7/7/08 Mon 7/7/08

98 9.1 Review Draft RI Report Mon 9/8/08 Sat 9/27/08

99 9.1 Submit Review Comments Mon 9/29/08 Mon 9/29/08

100 9.2 Review Final RI Report Mon 12/8/08 Mon 12/22/08

101 9.2 Submit Review Comments Mon 12/22/08 Mon 12/22/08

102 9.2 EPA Approval of Final RI Report Sat 1/3/09 Sat 1/3/09

103

104 10 Remedial Alternatives Screening Fri 8/8/08 Sun 10/5/08

105 10.1 Review Remedial Alternatives Technical Memo (RATM) Fri 8/8/08 Wed 8/27/08

106 10.1 Submit Review Comments Wed 8/27/08 Wed 8/27/08

107 10.1 EPA Approval of RATM Sun 10/5/08 Sun 10/5/08

108

109 12 Feasibility Study (FS) Report Thu 2/19/09 Tue 5/19/09

110 12.1 Review Draft FS Report Thu 2/19/09 Tue 3/10/09

111 12.1 Submit Review Comments Tue 3/10/09 Tue 3/10/09

112 12.2 Review Final FS Report Tue 5/5/09 Tue 5/19/09

113 12.2 Submit Review Comments Tue 5/19/09 Tue 5/19/09

114

115 15 Task Order Closeout Fri 10/2/09 Sat 10/31/09

116 15.5 Prepare/Submit Task Order Closeout Report Fri 10/2/09 Sat 10/31/09

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2006 2007 2008 2009

Task

Progress

Milestone

Summary

Rolled Up Task

Rolled Up Milestone

Rolled Up Progress

Split

External Tasks

Project Summary

Group By Summary

Deadline

TASK ORDER SCHEDULE
EPA REGION 6, RAC2, Contract EP-W-06-004, Task Order 0006-RICO-06JZ, RI/FS Oversight, Gulfco Marine Maintenance Superfund Site

Note:
EA's RI/FS Oversight Task Order schedule is considered "preliminary" based on the PRP's preliminary RI/FS project schedule submitted to EPA in May 2006.
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Analytical Methods and Required Sample Containers, 
Preservatives, and Holding Times, As Prescribed in 

PRP QAPP (March 2006)



Page 1 of 1 

TABLE A-1 - PARAMETERS AND METHOD SPECIFICATIONS 
 

MEDIA:  SOIL 
 

Intended Use:  Investigate possibility of additional Potential Source Areas 
  Nature and extent of contamination 
  Quantitative risk assessment - human health and ecological 

QC Level: Level III with Level IV for 10% of the sample sets (selected by RI Manager 
with consideration given to sample results, location and matrix) 

 
Laboratory 
Parameters 

Sampling 
SOP 

Measurement 
Technique Preparation Method Analysis 

Method 
Chemical Analyses 

Metals PBW-SOP-5 ICP-AES SW846 3050B SW846 6010B 
Chromium VI PBW-SOP-5 Colorimetric SW846 3060A SW846 7196A 

Mercury PBW-SOP-5 Cold Vapor AA SW846 7471A SW846 7471A 

Organochlorine 
Pesticides PBW-SOP-5 GC 

SW846 3550B 
cleanup (e.g., 3620B) as 

needed 
SW846 8081A 

PCBs PBW-SOP-5 GC 
SW846 3550B 

cleanup (e.g., 3665A) as 
needed 

SW846 8082 

VOCs PBW-SOP-5 GC/MS SW846 5035 SW846 8260B 

SVOCs PBW-SOP-5 GC/MS 
SW846 3550B  

cleanup (e.g., 3640A) as 
needed 

SW846 8270C 

Moisture Content PBW-SOP-5 Gravimetric NA SM 2540G 

Total Organic Carbon PBW-SOP-5 NA NA SW846 
415.1/9060 

Soil Bulk Density PBW-SOP-5 NA NA ASTM D2937 
pH PBW-SOP-5 NA NA SW-846 9045 

Geotechnical Analyses(1) 
Percent Passing No. 
200 Sieve Analysis PBW-SOP-5 NA NA ASTM D1140 

Atterburg Limits PBW-SOP-5 NA NA ASTM 4318 
Vertical Hydraulic 

Conductivity PBW-SOP-5 NA NA COE EM-
1110-2-1906 

 
NOTES:   
1.  Analyses only performed on Former Impoundment Cap samples. 
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TABLE A-2 - SAMPLE CONTAINER, PRESERVATION AND HOLDING TIME 
REQUIREMENTS 

 
MEDIA: SOIL 

 
Laboratory 
Parameters Container Preservation Holding Time 

Chemical Analyses 
Metals P, G Cool to 4 C 6 months 

Chromium VI P, G Cool to 4 C 30 days (preparation) 
4 days (analysis) 

Mercury P, G Cool to 4 C 28 days 
Organochlorine 

Pesticides G-TLC Cool to 4 C 14 days (preparation) 
40 days (analysis) 

PCBs G-TLC Cool to 4 C 14 days (preparation) 
40 days (analysis) 

VOCs(1) G-TLS or G-TLC Cool to 4 C 14 days 

SVOCs G-TLC Cool to 4 C 14 days (preparation) 
40 days (analysis) 

Moisture Content P, G Cool to 4 C NA 
Total Organic Carbon G-TLC Cool to 4 C 28 days 

Soil Bulk Density P, G Cool to 4 C NA 

pH P, G Cool to 4 C Immediately upon 
receipt 

 
P – Polyethylene G – Glass TLC – Teflon®-lined cap TLS – Teflon®-lined septum 
 
Notes: 
1.  Samples shall not contain headspace. Solid samples collected in EnCore samplers must be transferred to 
a soil sample vial within 48 hours. 
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TABLE B-1 - PARAMETERS AND METHOD SPECIFICATIONS 
 

MEDIA:  GROUNDWATER 
 

Intended Use:  Nature and extent of contamination 
  Quantitative risk assessment - human health and ecological 

QC Level: 100% Level III 

 
Laboratory 
Parameters 

Sampling 
SOP 

Measurement 
Technique 

Preparation 
Method 

Analysis 
Method 

Chemical Analyses 
Hardness PBW-SOP-10 By Calculation NA SM 2340B 

Total Dissolved Solids PBW-SOP-10 Gravimetric NA EPA 160.1 
Total Suspended 

Solids 
PBW-SOP-10 Gravimetric NA EPA 160.2 

Total Organic Carbon PBW-SOP-10 Carbonaceous 
Analyzer NA SW-846 9060 

Chloride PBW-SOP-10 Colorimetric NA SW-846 9251 
Sulfate PBW-SOP-10 Turbidimetric NA SW-846 9038 

Major Anions  
(Ca, Mg, K, Na) 

PBW-SOP-10 ICP-AES SW846 3010A SW846 6010B 

Chromium VI PBW-SOP-10 Colorimetric NA SW846 7196A 
Metals PBW-SOP-10 ICP-AES SW846 3010A SW846 6010B 

Mercury PBW-SOP-10 Cold Vapor AA SW846 7470A SW846 7470A 
Organochlorine 

Pesticides 
PBW-SOP-10 GC SW846 3510C SW846 8081A 

PCBs PBW-SOP-10 GC SW846 3510C SW846 8082 
VOCs PBW-SOP-10 GC/MS SW846 5030B SW846 8260B 

SVOCs PBW-SOP-10 GC/MS SW846 3510C SW846 8270C 
NAPL Analyses 

Specific Gravity PBW-SOP-10 gravimetric NA SM 2710F 
Organochlorine 

Pesticides PBW-SOP-10 GC NA SW846 8081A 

VOCs PBW-SOP-10 GC/MS NA SW846 8260B 
SVOCs PBW-SOP-10 GC/MS NA SW846 8270C 
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TABLE B-2 - SAMPLE CONTAINER, PRESERVATION AND HOLDING TIME 
REQUIREMENTS 

 
MEDIA: GROUNDWATER 

 
Laboratory 
Parameters Container Preservation Holding Time 

Hardness P, G HNO3 to pH < 2 6 months 
Total Dissolved Solids P, G Cool to 4 C 7 days 

Total Suspended 
SolidS P, G Cool to 4 C 7 days 

Total Organic Carbon P, G HCl to pH < 2(1) 
Cool to 4 C 28 days 

Chloride P, G Cool to 4 C 28 days 
Sulfate P, G Cool to 4 C 28 days 

Major Anions  
(Ca, Mg, K, Na) P, G HNO3 to pH < 2 6 months 

Chromium VI P, G Cool to 4 C 24 hours 
Metals P, G HNO3 to pH < 2 6 months 

Mercury P, G HNO3 to pH < 2 28 days 
Organochlorine 

Pesticides G-TLC (Amber) Cool to 4 C 7 days (preparation) 
40 days (analysis) 

PCBs G-TLC (Amber) Cool to 4 C 7 days (preparation) 
40 days (analysis) 

VOCs(2) G-TLS HCl to pH < 2(1) 
Cool to 4 C 14 days 

SVOCs G-TLC (Amber) Cool to 4 C 7 days (preparation) 
40 days (analysis) 

 
P – Polyethylene G – Glass TLC – Teflon®-lined cap TLS – Teflon®-lined septum 
 
Notes: 
1.   H2SO4 or solid NaHSO4 are also acceptable preservatives. 
2.   Samples shall not contain headspace or air bubbles.  
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TABLE C-1 - PARAMETERS AND METHOD SPECIFICATIONS 
 

MEDIA:  SURFACE WATER 
 

Intended Use:  Quantitative risk assessment - human health and ecological 

QC Level: Level III with Level IV for 10% of the sample sets (selected by RI Manager 
with consideration given to sample results, location and matrix) 

 
Laboratory 
Parameters Sampling SOP Measurement 

Technique 
Preparation 

Method 
Analysis 
Method 

Chemical Analyses 

Hardness PBW-SOP-10 
BESI-SOP-600 By Calculation NA SM 2340B 

Total Dissolved Solids PBW-SOP-10 
BESI-SOP-600 Gravimetric NA EPA 160.1 

Total Suspended 
Solids 

PBW-SOP-10 
BESI-SOP-600 Gravimetric NA EPA 160.2 

Total Organic Carbon PBW-SOP-10 
BESI-SOP-600 

Carbonaceous 
Analyzer NA SW-846 9060 

Chloride PBW-SOP-10 
BESI-SOP-600 Colorimetric NA SW-846 9251 

Sulfate PBW-SOP-10 
BESI-SOP-600 Turbidimetric NA SW-846 9038 

Major Anions  
(Ca, Mg, K, Na) 

PBW-SOP-10 
BESI-SOP-600 ICP-AES SW846 3010A SW846 6010B 

Chromium VI PBW-SOP-10 
BESI-SOP-600 Colorimetric NA SW846 7196A 

Metals (total) PBW-SOP-10 
BESI-SOP-600 ICP-AES SW846 3010A SW846 6010B 

Metals (dissolved) PBW-SOP-10 
BESI-SOP-600 ICP-AES SW846 3010A SW846 6010B 

Mercury PBW-SOP-10 
BESI-SOP-600 Cold Vapor AA SW846 7470A SW846 7470A 

Organochlorine 
Pesticides 

PBW-SOP-10 
BESI-SOP-600 GC SW846 3510C SW846 8081A 

PCBs PBW-SOP-10 
BESI-SOP-600 GC SW846 3510C SW846 8082 

VOCs PBW-SOP-10 
BESI-SOP-600 GC/MS SW846 5030B SW846 8260B 

SVOCs PBW-SOP-10 
BESI-SOP-600 GC/MS SW846 3510C SW846 8270C 
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TABLE C-2 - SAMPLE CONTAINER, PRESERVATION AND HOLDING TIME 
REQUIREMENTS 

 
MEDIA:  SURFACE WATER 

 
Laboratory 
Parameters Container Preservation Holding Time 

Hardness P, G HNO3 to pH < 2 6 months 
Total Dissolved Solids P, G Cool to 4 C 7 days 

Total Suspended 
Solids P, G Cool to 4 C 7 days 

Total Organic Carbon P, G HCl to pH < 2(1) 
Cool to 4 C 28 days 

Chloride P, G Cool to 4 C 28 days 
Sulfate P, G Cool to 4 C 28 days 

Major Anions  
(Ca, Mg, K, Na) P, G HNO3 to pH < 2 6 months 

Chromium VI P, G Cool to 4 C 24 hours 
Metals (total) P, G HNO3 to pH < 2 6 months 

Metals (dissolved) P, G Filter onsite 
HNO3 to pH < 2 6 months 

Mercury P, G HNO3 to pH < 2 28 days 
Organochlorine 

Pesticides G-TLC (Amber) Cool to 4 C 7 days (preparation) 
40 days (analysis) 

PCBs G-TLC (Amber) Cool to 4 C 7 days (preparation) 
40 days (analysis) 

VOCs(2) G-TLS HCl to pH < 2(1) 
Cool to 4 C 14 days 

SVOCs G-TLC (Amber) Cool to 4 C 7 days (preparation) 
40 days (analysis) 

 
P – Polyethylene G – Glass TLC – Teflon®-lined cap TLS – Teflon®-lined septum 
 
Notes: 
1.   H2SO4 or solid NaHSO4 are also acceptable preservatives. 
2.   Samples shall not contain headspace or air bubbles.  
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TABLE D-1 - PARAMETERS AND METHOD SPECIFICATIONS 
 

MEDIA:  SEDIMENT 
 

Intended Use:  Investigate possibility of additional Potential Source Areas 
  Nature and extent of contamination 
  Quantitative risk assessment - human health and ecological 

QC Level: Level III with Level IV for 10% of the sample sets (selected by RI Manager 
with consideration given to sample results, location and matrix) 

 
Laboratory 
Parameters Sampling SOP Measurement 

Technique 
Preparation 

Method 
Analysis 
Method 

Chemical Analyses 

Total Moisture BESI-SOP-101; 
BESI-SOP-102 Gravimetric NA SM 2540G 

Chloride BESI-SOP-101; 
BESI-SOP-102 Colorimetric NA SW846 9251 

Sulfate BESI-SOP-101; 
BESI-SOP-102 Turbidimetric NA SW846 9038 

Chromium VI BESI-SOP-101; 
BESI-SOP-102 Colorimetric SW846 3060A SW846 7196A 

Metals BESI-SOP-101; 
BESI-SOP-102 ICP-AES SW846 3050B SW846 6010B 

Mercury BESI-SOP-101; 
BESI-SOP-102 Cold Vapor AA SW846 7471A SW846 7471A 

Organochlorine 
Pesticides 

BESI-SOP-101; 
BESI-SOP-102 GC 

SW846 3550B 
cleanup (e.g., 3620B) 

as needed 
SW846 8081A 

PCBs BESI-SOP-101; 
BESI-SOP-102 GC 

SW846 3550B 
cleanup (e.g., 3665A) 

as needed 
SW846 8082 

VOCs BESI-SOP-101; 
BESI-SOP-102 GC/MS SW846 5035 SW846 8260B 

SVOCs BESI-SOP-101; 
BESI-SOP-102 GC/MS 

SW846 3550B  
cleanup (e.g., 3640A) 

as needed 
SW846 8270C 

Grain-Size BESI-SOP-101; 
BESI-SOP-102 NA NA ASTM C-136 

Total Organic Carbon BESI-SOP-101; 
BESI-SOP-102 NA NA SW846 

415.1/9060 
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TABLE D-2 - SAMPLE CONTAINER, PRESERVATION AND HOLDING TIME 
REQUIREMENTS 

 
MEDIA: SEDIMENT 

 
Laboratory 
Parameters Container Preservation Holding Time 

Chemical Analyses 
Chloride P, G Cool to 4 C 28 days 
Sulfate P, G Cool to 4 C 28 days 

Chromium VI P, G Cool to 4 C 30 days (preparation) 
4 days (analysis) 

Metals P, G Cool to 4 C 6 months 
Mercury P, G Cool to 4 C 28 days 

Organochlorine 
Pesticides G-TLC Cool to 4 C 14 days (preparation) 

40 days (analysis) 

PCBs G-TLC Cool to 4 C 14 days (preparation) 
40 days (analysis) 

VOCs(1) G-TLS or G-TLC Cool to 4 C 14 days 

SVOCs G-TLC Cool to 4 C 14 days (preparation) 
40 days (analysis) 

Grain-Size P, G none none 
Total Organic Carbon P, G Cool to 4 C 28 days 

 
P – Polyethylene G – Glass TLC – Teflon®-lined cap TLS – Teflon®-lined septum 
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TABLE E-1 - ANALYTES AND METHOD SPECIFICATIONS 
 

MEDIA:  FISH TISSUE 
 

Intended Use:  Quantitative risk assessment - human health 
 
QC Level: Level IV for all sample sets 

 

Laboratory Parameters Sampling 
Method 

Measurement 
Technique Preparation Method SOP Analysis Method SOP 

Chemical Analyses 

TBD(1) BESI-SOP-303; 
BESI-SOP-304 --- --- --- 

 
Note: 
1.  TBD = To be determined; laboratory parameters will be determined following analysis and review of Intracoastal Waterway sediment data, as detailed in the 
RI/FS Work Plan. 
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TABLE E-3 - SAMPLE CONTAINER, PRESERVATION AND HOLDING TIME REQUIREMENTS 
 

MEDIA: FISH TISSUE 
 

Laboratory 
Parameters Container Preservation Holding Time 

TBD(1) PTFE, G, HRAF Cool to 4 C or 
Freeze at ≤  20 C (archive samples) See Note 2 

 
PTFE – Polytetrafluoroethylene (Teflon)  G – Glass HRAF - Hexane-rinsed aluminum foil 

 
Note: 
1.   TBD = To be determined; laboratory parameters will be determined following analysis and review of Intracoastal Waterway sediments, as detailed in 

the RI/FS Work Plan. 
2.   Holding time depends on selected laboratory analyses that will be identified following evaluation of the Intracoastal Waterway sediment data.  Fish 

tissue samples (finfish and crab) may be archived for up to 6 months prior to analysis (EPA, 2000b.  Guidance for Assessing Chemical Contaminant 
Data for Use in Fish Advisories, Volume 1.  OW/EPA 823-B-00-007, November). 

 



 

 

Appendix D 
 

Practical Quantitation Limits for Analytical Data, As 
Prescribed in PRP QAPP (March 2006) 
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TABLE A-4 - QUALITY CONTROL OBJECTIVES 

MEDIA: SOIL 
 

Analyte Method(1) 
Target 
MDL(2) 

(mg/Kg) 

Target 
MQL(3) 

(mg/Kg) 

Max 
%RSD(4) 

Min r 
(Correl. 
Coeff) 

CCV(5) 
REC. 

Blank 
Conc. 

(6) 

LCS 
MS/MSD 
REC.(7) 

Analytical 
Dup RPD 

Field 
Dup 
RPD 

SU 
REC.(7) IS Area(8) 

Total Moisture 
Std Methods 

2540 G 0.01 0.01 NA NA NA NA NA 30 NA NA NA 
Chloride 9251 3.3 10 NA NA 70-130 <MQL 70-130 30 NA NA NA 
Sulfate 9038 17 50 NA NA 70-130 <MQL 70-130 30 NA NA NA 
Chromium (VI) 7196A 0.67 2 NA NA 70-130 <MQL 70-130 30 50 NA NA 
ICP metals                       
Aluminum 6010B 2.7 8 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Antimony 6010B 0.33 2.4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Arsenic 6010B 0.53 1.6 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Barium 6010B 0.33 1 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Beryllium 6010B 0.07 0.2 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Boron 6010B 1.1 4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Cadmium 6010B 0.07 0.2 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Cobalt 6010B 0.13 0.4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Copper 6010B 0.13 0.4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Iron 6010B 1.3 4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Lead 6010B 0.2 0.6 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Lithium 6010B 0.67 2 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Manganese 6010B 0.2 0.6 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Nickel 6010B 0.53 1.6 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Selenium 6010B 0.44 1.6 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Silver 6010B 0.13 0.4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Thallium 6010B 0.27 0.8 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Titanium 6010B 1.3 4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Zinc 6010B 0.27 0.8 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Mercury 7471A 0.007 0.02 NA 0.995 80-120 <MQL 70-130 30 50 NA NA 
Organochlorine 
Pesticides                       
4,4'-DDD 8081A 0.0008 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
4,4'-DDE 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
4,4'-DDT 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aldrin 8081A 0.0007 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
alpha-BHC 8081A 0.0007 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
alpha-Chlordane 8081A 0.0007 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
beta-BHC 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
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TABLE A-4 - QUALITY CONTROL OBJECTIVES 
MEDIA: SOIL 

 

Analyte Method(1) 
Target 
MDL(2) 

(mg/Kg) 

Target 
MQL(3) 

(mg/Kg) 

Max 
%RSD(4) 

Min r 
(Correl. 
Coeff) 

CCV(5) 
REC. 

Blank 
Conc. 

(6) 

LCS 
MS/MSD 
REC.(7) 

Analytical 
Dup RPD 

Field 
Dup 
RPD 

SU 
REC.(7) IS Area(8) 

delta-BHC 8081A 0.0007 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Dieldrin 8081A 0.0005 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Endosulfan I 8081A 0.0007 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Endosulfan II 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Endosulfan sulfate 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Endrin 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Endrin aldehyde 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Endrin ketone 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
gamma-BHC (Lindane) 8081A 0.001 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
gamma-Chlordane 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Heptachlor 8081A 0.0007 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Heptachlor epoxide 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Methoxychlor 8081A 0.0067 0.02 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Toxaphene 8081A 0.0667 0.2 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Polychlorinated 
Biphenyls                       
Aroclor-1016 8082 0.0233 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aroclor-1221 8082 0.0233 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aroclor-1232 8082 0.0233 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aroclor-1242 8082 0.0233 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aroclor-1248 8082 0.0233 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aroclor-1254 8082 0.0233 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aroclor-1260 8082 0.0233 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Individual Congeners 8082 0.0066 0.0066 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Volatile Organics                       
1,1,1,2-
Tetrachloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,1,1-Trichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,1,2,2-
Tetrachloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,1,2-Trichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,1-Dichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,1-Dichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,1-Dichloropropene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2,3-Trichloropropane 8260B 0.0007 0.002 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2,4-Trichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
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TABLE A-4 - QUALITY CONTROL OBJECTIVES 
MEDIA: SOIL 

 

Analyte Method(1) 
Target 
MDL(2) 

(mg/Kg) 

Target 
MQL(3) 

(mg/Kg) 

Max 
%RSD(4) 

Min r 
(Correl. 
Coeff) 

CCV(5) 
REC. 

Blank 
Conc. 

(6) 

LCS 
MS/MSD 
REC.(7) 

Analytical 
Dup RPD 

Field 
Dup 
RPD 

SU 
REC.(7) IS Area(8) 

1,2,4-Trimethylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2-Dibromo-3-
chloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2-Dibromoethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2-Dichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2-Dichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2-Dichloroethene 
(Total) 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2-Dichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,3,5-Trimethylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,3-Dichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,3-Dichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,4-Dichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,2-Dichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Butanone 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Chloroethylvinyl ether 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Chlorotoluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Hexanone 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Chlorotoluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Isopropyltoluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Methyl-2-pentanone 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Acetone 8260B 0.0083 0.025 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Acrolein 8260B 0.0083 0.025 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Acrylonitrile 8260B 0.0083 0.025 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bromobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bromodichloromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bromoform 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bromomethane 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Butanol 8260B 0.0083 0.025 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Carbon disulfide 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Carbon tetrachloride 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Chlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Chloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Chloroform 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Chloromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
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TABLE A-4 - QUALITY CONTROL OBJECTIVES 
MEDIA: SOIL 

 

Analyte Method(1) 
Target 
MDL(2) 

(mg/Kg) 

Target 
MQL(3) 

(mg/Kg) 

Max 
%RSD(4) 

Min r 
(Correl. 
Coeff) 

CCV(5) 
REC. 

Blank 
Conc. 

(6) 

LCS 
MS/MSD 
REC.(7) 

Analytical 
Dup RPD 

Field 
Dup 
RPD 

SU 
REC.(7) IS Area(8) 

cis-1,2-Dichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
cis-1,3-Dichloropropene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Dibromochloromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Dibromomethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Dichlorodifluoro-
methane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Ethylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Hexachlorobutadiene 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Isopropylbenzene 
(Cumene) 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Methyl Acetate 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Methyl iodide 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Methylcyclohexane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Methylene chloride 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
n-Butylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
n-Propylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
o-Xylene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
sec-Butylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Styrene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
tert-Butyl methyl ether 
(MTBE) 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
tert-Butylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Tetrachloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Toluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
trans-1,2-
Dichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
trans-1,3-
Dichloropropene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
trans-1,4-Dichloro-2-
butene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Trichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Trichlorofluoromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Trichlorotrifluoroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Vinyl acetate 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Vinyl chloride 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Xylene (total) 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
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TABLE A-4 - QUALITY CONTROL OBJECTIVES 
MEDIA: SOIL 

 

Analyte Method(1) 
Target 
MDL(2) 

(mg/Kg) 

Target 
MQL(3) 

(mg/Kg) 

Max 
%RSD(4) 

Min r 
(Correl. 
Coeff) 

CCV(5) 
REC. 

Blank 
Conc. 

(6) 

LCS 
MS/MSD 
REC.(7) 

Analytical 
Dup RPD 

Field 
Dup 
RPD 

SU 
REC.(7) IS Area(8) 

SEMIVOLATILE 
ORGANICS                       
1,2Diphenylhydrazine/ 
Azobenzene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,4,5-Trichlorophenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,4,6-Trichlorophenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,4-Dichlorophenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,4-Dimethylphenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,4-Dinitrophenol 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,4-Dinitrotoluene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,6-Dinitrotoluene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Chloronaphthalene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Chlorophenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Methylnaphthalene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Nitroaniline 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Nitrophenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
3,3'-Dichlorobenzidine 8270C 0.22 0.66 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
3-Nitroaniline 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4,6-Dinitro-2-
methylphenol 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Bromophenyl phenyl 
ether 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Chloro-3-
methylphenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Chloroaniline 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Chlorophenyl phenyl 
ether 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Nitroaniline 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Nitrophenol 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Acenaphthene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Acenaphthylene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Acetophenone 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Aniline 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Anthracene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Atrazine (Aatrex) 8270C 0.22 0.66 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzaldehyde 8270C 0.22 0.66 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
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Benzidine 8270C 0.067 1.32 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzo(a)anthracene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzo(a)pyrene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzo(b)fluoranthene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzo(g,h,i)perylene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzo(k)fluoranthene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzoic acid 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzyl alcohol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Biphenyl 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bis(2-
Chloroethoxy)methane 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bis(2-Chloroethyl)ether 8270C 0.105 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bis(2-
Chloroisopropyl)ether 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bis(2-
Ethylhexyl)phthalate 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Butyl benzyl phthalate 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Caprolactam 8270C 0.22 0.66 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Carbazole 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Chrysene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Dibenz(a,h)anthracene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Dibenzofuran 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Diethyl phthalate 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Dimethyl phthalate 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Di-n-butyl phthalate 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Di-n-octyl phthalate 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Fluoranthene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Fluorene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Hexachlorobenzene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Hexachlorocyclo-
pentadiene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Hexachloroethane 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Indeno(1,2,3-cd)pyrene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Isophorone 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Nitrobenzene 8270C 0.019 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
n-Nitrosodimethylamine 8270C 0.065 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
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n-Nitrosodi-n-
propylamine 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
n-Nitrosodiphenylamine 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
o-Cresol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Phenanthrene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Phenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Pyrene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Pyridine 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 

 
Notes: 
1.   Unless otherwise indicated, analytical methods are from EPA SW-846 “Test Methods for Evaluating Solid Waste.” 
2.   Method Detection Limits are determined by the laboratory using the procedures in 40 CFR Part 136, Appendix B.  The MDL listed here is the maximum method detection 

limit that will support the project performance objectives. Sample Detection Limits (which are adjusted to reflect sample-specific actions, such as dilution or use of smaller 
aliquot sizes than prescribed in the analytical method, and take into account sample characteristics, sample preparation, sample cleanup, and analytical adjustments including 
dry-weight adjustments) will be higher. 

3.   Method Quantitation Limits correspond to the lowest non-zero concentration standard in the laboratory’s initial calibration curve calculated using the normal aliquot sizes and 
final volumes prescribed in the analytical method. The MQL listed here is based on typical laboratory performance. Sample Quantitation Limits (which are adjusted to reflect 
sample-specific actions, such as dilution or use of smaller aliquot sizes than prescribed in the analytical method, and take into account sample characteristics, sample 
preparation, sample cleanup, and analytical adjustments including dry-weight adjustments) will be higher. 

4.   Per the analytical methods for organics, the %RSD for an individual analyte may exceed the criteria as long as the mean %RSD for all calibrated analytes is within the 
criteria. For data qualification purposes, the %RSD criteria will be applied to each individual analyte and the data flagged accordingly. For GC/MS analyses, the analytical 
method also includes criteria for the Relative Response Factor (RRF) for a subset of the calibrated analytes. For data qualification purposes, a minimum RRF criteria of 0.05 
will be applied to each individual analyte and the data flagged accordingly. 

5.   Per the analytical methods for organics, the CCV response for an individual analyte may be outside the criteria as long as the mean CCV response for all calibrated analytes is 
within the criteria. For data qualification purposes, the CCV criteria will be applied to each individual analyte and the data flagged accordingly. For inorganics, the same 
limits apply for the ICV. 

6.   Criteria apply for all blank types including method blanks, calibration blanks, equipment blanks, and trip blanks. For data qualification purposes, blank concentrations for all 
positively identified analytes (i.e., above the detection limit) will be assessed and the data flagged accordingly. However, laboratory corrective action is instituted only for 
concentrations above the quantitation limit. 

7.   Criteria are for data qualification purposes. The laboratory shall monitor performance and institute routine corrective action using the laboratory-established limits but the 
lower limit shall not be below 10% for organics and 30% for inorganics. 

8.   Expressed as percent of area for internal standard in midpoint calibration standard. 
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Analyte Method(1) 
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MDL(2) 
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Hardness 
Std Methods 

2340B 0.23 0.66 NA NA 70-130 <MQL 70-130 30 NA NA NA 
Total Dissolved Solids 
(TDS) EPA 160.1 10 10 NA NA NA <MQL NA 30 NA NA NA 
Total Suspended Solids EPA 160.2 1 1 NA NA NA <MQL NA 30 NA NA NA 
Total Organic Carbon 9060 1 1 NA NA 70-130 <MQL 70-130 30 NA NA NA 
Chloride 9251 0.333 1 NA NA 70-130 <MQL 70-130 30 NA NA NA 
Sulfate 9038 1.67 5 NA NA 70-130 <MQL 70-130 30 NA NA NA 
Chromium (VI) 7196A 0.008 0.02 NA NA 70-130 <MQL 70-130 30 40 NA NA 
ICP Metals                       
Aluminum 6010B 0.067 0.2 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Antimony 6010B 0.006 0.06 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Arsenic 6010B 0.01 0.04 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Barium 6010B 0.003 0.01 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Beryllium 6010B 0.002 0.005 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Boron 6010B 0.333 1 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Cadmium 6010B 0.002 0.005 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Cobalt 6010B 0.003 0.01 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Copper 6010B 0.002 0.01 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Iron 6010B 0.033 0.1 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Lead 6010B 0.003 0.015 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Lithium 6010B 0.017 0.05 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Manganese 6010B 0.005 0.015 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Nickel 6010B 0.002 0.04 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Selenium 6010B 0.013 0.04 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Silver 6010B 0.002 0.01 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Thallium 6010B 0.0029 0.02 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Titanium 6010B 0.033 0.1 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Zinc 6010B 0.007 0.02 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
MERCURY 7470A 0.0002 0.0004 NA 0.995 80-120 <MQL 70-130 30 40 NA NA 
Organochlorine 
Pesticides                       
4,4'-DDD 8081A 0.000025 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
4,4'-DDE 8081A 0.00003 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
4,4'-DDT 8081A 0.000018 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aldrin 8081A 0.00002 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
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alpha-BHC 8081A 0.00002 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
alpha-Chlordane 8081A 0.00002 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
beta-BHC 8081A 0.00002 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
delta-BHC 8081A 0.00002 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Dieldrin 8081A 0.000015 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Endosulfan I 8081A 0.000009 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Endosulfan II 8081A 0.000024 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Endosulfan sulfate 8081A 0.000009 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Endrin 8081A 0.000025 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Endrin aldehyde 8081A 0.00003 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Endrin ketone 8081A 0.00003 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
gamma-BHC (Lindane) 8081A 0.000016 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
gamma-Chlordane 8081A 0.00003 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Heptachlor 8081A 0.000014 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Heptachlor epoxide 8081A 0.000022 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Methoxychlor 8081A 0.00003 0.0005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Toxaphene 8081A 0.000825 0.005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Polychlorinated 
Biphenyls                       
Aroclor-1016 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aroclor-1221 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aroclor-1232 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aroclor-1242 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aroclor-1248 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aroclor-1254 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aroclor-1260 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Individual Congeners 8082 0.00002 0.00002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Volatile Organics                       
1,1,1,2-
Tetrachloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,1,1-Trichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,1,2,2-
Tetrachloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,1,2-Trichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,1-Dichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,1-Dichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,1-Dichloropropene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
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1,2,3-Trichloropropane 8260B 0.0007 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2,4-Trichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2,4-Trimethylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2-Dibromo-3-
chloropropane 8260B 0.0003 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2-Dibromoethane 8260B 0.0004 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2-Dichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2-Dichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2-Dichloroethene 
(Total) 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2-Dichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,3,5-Trimethylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,3-Dichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,3-Dichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,4-Dichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,2-Dichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Butanone 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Chloroethylvinyl ether 8260B 0.0008 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Chlorotoluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Hexanone 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Chlorotoluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Isopropyltoluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Methyl-2-pentanone 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Acetone 8260B 0.0083 0.025 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Acrolein 8260B 0.0083 0.025 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Acrylonitrile 8260B 0.0017 0.025 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bromobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bromodichloromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bromoform 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bromomethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Butanol 8260B 0.038 0.1 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Carbon disulfide 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Carbon tetrachloride 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Chlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Chloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
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Chloroform 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Chloromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
cis-1,2-Dichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
cis-1,3-Dichloropropene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Dibromochloromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Dibromomethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Dichlorodifluoro 
methane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Ethylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Hexachlorobutadiene 8260B 0.0004 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Isopropylbenzene 
(Cumene) 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Methyl Acetate 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Methyl iodide 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Methylcyclohexane 8260B 0.008 0.02 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Methylene chloride 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
n-Butylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
n-Propylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
o-Xylene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
sec-Butylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Styrene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
tert-Butyl methyl ether 
(MTBE) 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
tert-Butylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Tetrachloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Toluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
trans-1,2-
Dichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
trans-1,3-
Dichloropropene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
trans-1,4-Dichloro-2-
butene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Trichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Trichlorofluoromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Trichlorotrifluoroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Vinyl acetate 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Vinyl chloride 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
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MEDIA: GROUNDWATER 
 

Analyte Method(1) 
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MDL(2) 
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REC.(7) IS Area(8) 

Xylene (total) 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Semivolatile Organics                       
1,2Diphenylhydrazine/ 
Azobenzene 8270C 0.0011 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,4,5-Trichlorophenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,4,6-Trichlorophenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,4-Dichlorophenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,4-Dimethylphenol 8270C 0.01 0.02 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,4-Dinitrophenol 8270C 0.0167 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,4-Dinitrotoluene 8270C 0.0013 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,6-Dinitrotoluene 8270C 0.0013 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Chloronaphthalene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Chlorophenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Methylnaphthalene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Nitroaniline 8270C 0.0073 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Nitrophenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
3,3'-Dichlorobenzidine 8270C 0.002 0.02 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
3-Nitroaniline 8270C 0.0073 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4,6-Dinitro-2-
methylphenol 8270C 0.0167 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Bromophenyl phenyl 
ether 8270C 0.0006 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Chloro-3-
methylphenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Chloroaniline 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Chlorophenyl phenyl 
ether 8270C 0.0006 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Nitroaniline 8270C 0.0167 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Nitrophenol 8270C 0.0167 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Acenaphthene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Acenaphthylene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Acetophenone 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Aniline 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Anthracene 8270C 0.0006 0.002 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Atrazine (Aatrex) 8270C 0.003 0.02 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzaldehyde 8270C 0.0067 0.02 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzidine 8270C 0.0108 0.04 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
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Benzo(a)anthracene 8270C 0.0013 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzo(a)pyrene 8270C 0.0002 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzo(b)fluoranthene 8270C 0.0013 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzo(g,h,i)perylene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzo(k)fluoranthene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzoic acid 8270C 0.0167 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzyl alcohol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Biphenyl 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bis(2-
Chloroethoxy)methane 8270C 0.0008 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bis(2-Chloroethyl)ether 8270C 0.0008 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bis(2-
Chloroisopropyl)ether 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bis(2-
Ethylhexyl)phthalate 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Butyl benzyl phthalate 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Caprolactam 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Carbazole 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Chrysene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Dibenz(a,h)anthracene 8270C 0.0005 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Dibenzofuran 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Diethyl phthalate 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Dimethyl phthalate 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Di-n-butyl phthalate 8270C 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Di-n-octyl phthalate 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Fluoranthene 8270C 0.0007 0.002 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Fluorene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Hexachlorobenzene 8270C 0.001 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Hexachlorocyclo-
pentadiene 8270C 0.0028 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Hexachloroethane 8270C 0.0022 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Indeno(1,2,3-cd)pyrene 8270C 0.0013 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Isophorone 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Nitrobenzene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
n-Nitrosodimethylamine 8270C 0.0018 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
n-Nitrosodi-n-
propylamine 8270C 0.0004 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
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n-Nitrosodiphenylamine 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
o-Cresol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Phenanthrene 8270C 0.0007 0.002 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Phenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Pyrene 8270C 0.0004 0.002 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Pyridine 8270C 0.0067 0.02 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 

 
Notes: 
1. Unless otherwise indicated, analytical methods are from EPA SW-846 “Test Methods for Evaluating Solid Waste.” 
2. Method Detection Limits are determined by the laboratory using the procedures in 40 CFR Part 136, Appendix B.  The MDL listed here is the maximum method detection 

limit that will support the project performance objectives. Sample Detection Limits (which are adjusted to reflect sample-specific actions, such as dilution or use of smaller 
aliquot sizes than prescribed in the analytical method, and take into account sample characteristics, sample preparation, sample cleanup, and analytical adjustments including 
dry-weight adjustments) will be higher. 

3. Method Quantitation Limits correspond to the lowest non-zero concentration standard in the laboratory’s initial calibration curve calculated using the normal aliquot sizes and 
final volumes prescribed in the analytical method. The MQL listed here is based on typical laboratory performance. Sample Quantitation Limits (which are adjusted to reflect 
sample-specific actions, such as dilution or use of smaller aliquot sizes than prescribed in the analytical method, and take into account sample characteristics, sample 
preparation, sample cleanup, and analytical adjustments including dry-weight adjustments) will be higher. 

4. Per the analytical methods for organics, the %RSD for an individual analyte may exceed the criteria as long as the mean %RSD for all calibrated analytes is within the 
criteria. For data qualification purposes, the %RSD criteria will be applied to each individual analyte and the data flagged accordingly. For GC/MS analyses, the analytical 
method also includes criteria for the Relative Response Factor (RRF) for a subset of the calibrated analytes. For data qualification purposes, a minimum RRF criteria of 0.05 
will be applied to each individual analyte and the data flagged accordingly. 

5. Per the analytical methods for organics, the CCV response for an individual analyte may be outside the criteria as long as the mean CCV response for all calibrated analytes is 
within the criteria. For data qualification purposes, the CCV criteria will be applied to each individual analyte and the data flagged accordingly. For inorganics, the same 
limits apply for the ICV. 

6. Criteria apply for all blank types including method blanks, calibration blanks, equipment blanks, and trip blanks. For data qualification purposes, blank concentrations for all 
positively identified analytes (i.e., above the detection limit) will be assessed and the data flagged accordingly. However, laboratory corrective action is instituted only for 
concentrations above the quantitation limit. 

7. Criteria are for data qualification purposes. The laboratory shall monitor performance and institute routine corrective action using the laboratory-established limits but the 
lower limit shall not be below 10% for organics and 30% for inorganics. 

8. Expressed as percent of area for internal standard in midpoint calibration standard. 
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TABLE C-4 - QUALITY CONTROL OBJECTIVES 

 
MEDIA: SURFACE WATER 

 

Analyte Method(1) 
Target 
MDL(2) 

(mg/L) 
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MQL(3) 

(mg/L) 
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%RSD(4) 
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Field 
Dup 
RPD 

SU 
REC.(7) IS Area(8) 

Hardness 
Std Methods 

2340B 0.23 0.66 NA NA 70-130 <MQL 70-130 30 NA NA NA 
Total Dissolved Solids 
(TDS) EPA 160.1 10 10 NA NA NA <MQL NA 30 NA NA NA 
Total Suspended Solids EPA 160.2 1 1 NA NA NA <MQL NA 30 NA NA NA 
Total Organic Carbon 9060 1 1 NA NA 70-130 <MQL 70-130 30 NA NA NA 
Chloride 9251 0.333 1 NA NA 70-130 <MQL 70-130 30 NA NA NA 
Sulfate 9038 1.67 5 NA NA 70-130 <MQL 70-130 30 NA NA NA 
Chromium (VI) 7196A 0.008 0.02 NA NA 70-130 <MQL 70-130 30 40 NA NA 
ICP Metals                       
Aluminum 6010B 0.067 0.2 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Antimony 6010B 0.02 0.06 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Arsenic 6010B 0.013 0.04 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Barium 6010B 0.003 0.01 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Beryllium 6010B 0.002 0.005 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Boron 6010B 0.333 1 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Cadmium 6010B 0.002 0.005 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Cobalt 6010B 0.003 0.01 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Copper 6010B 0.002 0.01 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Iron 6010B 0.033 0.1 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Lead 6010B 0.003 0.015 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Lithium 6010B 0.017 0.05 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Manganese 6010B 0.005 0.015 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Nickel 6010B 0.002 0.04 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Selenium 6010B 0.013 0.04 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Silver 6010B 0.002 0.01 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Thallium 6010B 0.003 0.02 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Titanium 6010B 0.033 0.1 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Zinc 6010B 0.007 0.02 NA 0.995 90-110 <MQL 70-130 30 40 NA NA 
Mercury 7470A 0.0002 0.0004 NA 0.995 80-120 <MQL 70-130 30 40 NA NA 
Organochlorine 
Pesticides                       
4,4'-DDD 8081A 0.000007 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
4,4'-DDE 8081A 0.000017 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
4,4'-DDT 8081A 0.000018 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
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Aldrin 8081A 0.00002 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
alpha-BHC 8081A 0.000007 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
alpha-Chlordane 8081A 0.00002 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
beta-BHC 8081A 0.00002 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
delta-BHC 8081A 0.00002 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Dieldrin 8081A 0.000015 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Endosulfan I 8081A 0.000009 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Endosulfan II 8081A 0.000024 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Endosulfan sulfate 8081A 0.000009 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Endrin 8081A 0.000025 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Endrin aldehyde 8081A 0.00003 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Endrin ketone 8081A 0.00003 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
gamma-BHC (Lindane) 8081A 0.000016 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
gamma-Chlordane 8081A 0.00003 0.0001 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Heptachlor 8081A 0.000014 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Heptachlor epoxide 8081A 0.000022 0.00005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Methoxychlor 8081A 0.00003 0.0005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Toxaphene 8081A 0.000825 0.005 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Polychlorinated 
Biphenyls                       
Aroclor-1016 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aroclor-1221 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aroclor-1232 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aroclor-1242 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aroclor-1248 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aroclor-1254 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Aroclor-1260 8082 0.00067 0.002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Individual Congeners 8082 0.00002 0.00002 20 0.99 +/-15 <MQL 60-140 40 40 60-140 NA 
Volatile Organics                       
1,1,1,2-
Tetrachloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,1,1-Trichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,1,2,2-
Tetrachloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,1,2-Trichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,1-Dichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
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1,1-Dichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,1-Dichloropropene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2,3-Trichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2,4-Trichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2,4-Trimethylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2-Dibromo-3-
chloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2-Dibromoethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2-Dichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2-Dichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2-Dichloroethene 
(Total) 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,2-Dichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,3,5-Trimethylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,3-Dichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,3-Dichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
1,4-Dichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,2-Dichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Butanone 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Chloroethylvinyl ether 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Chlorotoluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Hexanone 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Chlorotoluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Isopropyltoluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Methyl-2-pentanone 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Acetone 8260B 0.0083 0.025 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Acrolein 8260B 0.0083 0.025 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Acrylonitrile 8260B 0.0073 0.025 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bromobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bromodichloromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bromoform 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bromomethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Butanol 8260B 0.038 0.1 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Carbon disulfide 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Carbon tetrachloride 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
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Chlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Chloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Chloroform 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Chloromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
cis-1,2-Dichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
cis-1,3-Dichloropropene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Cyclohexane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Dibromochloromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Dibromomethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Dichlorodifluoro-
methane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Ethylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Hexachlorobutadiene 8260B 0.0004 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Isopropylbenzene 
(Cumene) 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Methyl Acetate 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Methyl iodide 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Methylcyclohexane 8260B 0.008 0.02 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Methylene chloride 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
n-Butylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
n-Propylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
o-Xylene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
sec-Butylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Styrene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
tert-Butyl methyl ether 
(MTBE) 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
tert-Butylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Tetrachloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Toluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
trans-1,2-
Dichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
trans-1,3-
Dichloropropene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
trans-1,4-Dichloro-2-
butene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Trichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
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Trichlorofluoromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Trichlorotrifluoroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Vinyl acetate 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Vinyl chloride 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Xylene (total) 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Semivolatile Organics                       
1,2Diphenylhydrazine/ 
Azobenzene 8270C 0.002 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,4,5-Trichlorophenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,4,6-Trichlorophenol 8270C 0.0024 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,4-Dichlorophenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,4-Dimethylphenol 8270C 0.01 0.02 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,4-Dinitrophenol 8270C 0.0167 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,4-Dinitrotoluene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2,6-Dinitrotoluene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Chloronaphthalene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Chlorophenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Methylnaphthalene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Nitroaniline 8270C 0.0167 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
2-Nitrophenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
3,3'-Dichlorobenzidine 8270C 0.0005 0.02 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
3-Nitroaniline 8270C 0.0167 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4,6-Dinitro-2-
methylphenol 8270C 0.0167 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Bromophenyl phenyl 
ether 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Chloro-3-
methylphenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Chloroaniline 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Chlorophenyl phenyl 
ether 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Nitroaniline 8270C 0.0167 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
4-Nitrophenol 8270C 0.0167 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Acenaphthene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Acenaphthylene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Acetophenone 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
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Aniline 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Anthracene 8270C 0.0006 0.002 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Atrazine (Aatrex) 8270C 0.0067 0.02 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzaldehyde 8270C 0.0067 0.02 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzidine 8270C 0.0133 0.04 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzo(a)anthracene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzo(a)pyrene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzo(b)fluoranthene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzo(g,h,i)perylene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzo(k)fluoranthene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzoic acid 8270C 0.0167 0.05 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Benzyl alcohol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Biphenyl 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bis(2-
Chloroethoxy)methane 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bis(2-Chloroethyl)ether 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bis(2-
Chloroisopropyl)ether 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Bis(2-
Ethylhexyl)phthalate 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Butyl benzyl phthalate 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Caprolactam 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Carbazole 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Chrysene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Dibenz(a,h)anthracene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Dibenzofuran 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Diethyl phthalate 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Dimethyl phthalate 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Di-n-butyl phthalate 8270C 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Di-n-octyl phthalate 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Fluoranthene 8270C 0.0007 0.002 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Fluorene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Hexachlorobenzene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Hexachlorocyclo-
pentadiene 8270C 0.0028 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Hexachloroethane 8270C 0.0022 0.005 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
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Indeno(1,2,3-cd)pyrene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Isophorone 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Nitrobenzene 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
n-Nitrosodimethylamine 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
n-Nitrosodi-n-
propylamine 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
n-Nitrosodiphenylamine 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
o-Cresol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Phenanthrene 8270C 0.0007 0.002 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Phenol 8270C 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Pyrene 8270C 0.0004 0.002 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 
Pyridine 8270C 0.0067 0.02 15 0.99 +/-20 <MQL 60-140 40 40 60-140 -50 to +100% 

 
Notes: 
1. Unless otherwise indicated, analytical methods are from EPA SW-846 “Test Methods for Evaluating Solid Waste.” 
2. Method Detection Limits are determined by the laboratory using the procedures in 40 CFR Part 136, Appendix B.  The MDL listed here is the maximum method detection 

limit that will support the project performance objectives. Sample Detection Limits (which are adjusted to reflect sample-specific actions, such as dilution or use of smaller 
aliquot sizes than prescribed in the analytical method, and take into account sample characteristics, sample preparation, sample cleanup, and analytical adjustments including 
dry-weight adjustments) will be higher. 

3. Method Quantitation Limits correspond to the lowest non-zero concentration standard in the laboratory’s initial calibration curve calculated using the normal aliquot sizes and 
final volumes prescribed in the analytical method. The MQL listed here is based on typical laboratory performance. Sample Quantitation Limits (which are adjusted to reflect 
sample-specific actions, such as dilution or use of smaller aliquot sizes than prescribed in the analytical method, and take into account sample characteristics, sample 
preparation, sample cleanup, and analytical adjustments including dry-weight adjustments) will be higher. 

4. Per the analytical methods for organics, the %RSD for an individual analyte may exceed the criteria as long as the mean %RSD for all calibrated analytes is within the 
criteria. For data qualification purposes, the %RSD criteria will be applied to each individual analyte and the data flagged accordingly. For GC/MS analyses, the analytical 
method also includes criteria for the Relative Response Factor (RRF) for a subset of the calibrated analytes. For data qualification purposes, a minimum RRF criteria of 0.05 
will be applied to each individual analyte and the data flagged accordingly. 

5. Per the analytical methods for organics, the CCV response for an individual analyte may be outside the criteria as long as the mean CCV response for all calibrated analytes is 
within the criteria. For data qualification purposes, the CCV criteria will be applied to each individual analyte and the data flagged accordingly. For inorganics, the same 
limits apply for the ICV. 

6. Criteria apply for all blank types including method blanks, calibration blanks, equipment blanks, and trip blanks. For data qualification purposes, blank concentrations for all 
positively identified analytes (i.e., above the detection limit) will be assessed and the data flagged accordingly. However, laboratory corrective action is instituted only for 
concentrations above the quantitation limit. 

7. Criteria are for data qualification purposes. The laboratory shall monitor performance and institute routine corrective action using the laboratory-established limits but the 
lower limit shall not be below 10% for organics and 30% for inorganics. 

8. Expressed as percent of area for internal standard in midpoint calibration standard.
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Total Moisture 
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2540 G 0.01 0.01 NA NA NA NA NA 30 NA NA NA 
Chloride 9251 3.3 10 NA NA 70-130 <MQL 70-130 30 NA NA NA 
Sulfate 9038 17 50 NA NA 70-130 <MQL 70-130 30 NA NA NA 
Chromium (VI) 7196A 0.67 2 NA NA 70-130 <MQL 70-130 30 50 NA NA 
ICP Metals                       
Aluminum 6010B 2.7 8 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Antimony 6010B 0.67 2.4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Arsenic 6010B 0.53 1.6 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Barium 6010B 0.13 0.4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Beryllium 6010B 0.07 0.2 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Boron 6010B 1.1 4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Cadmium 6010B 0.07 0.2 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Cobalt 6010B 0.13 0.4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Copper 6010B 0.13 0.4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Iron 6010B 1.3 4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Lead 6010B 0.2 0.6 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Lithium 6010B 0.67 2 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Manganese 6010B 0.2 0.6 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Nickel 6010B 0.53 1.6 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Selenium 6010B 0.44 1.6 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Silver 6010B 0.13 0.4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Thallium 6010B 0.27 0.8 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Titanium 6010B 1.3 4 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
Zinc 6010B 0.27 0.8 NA 0.995 90-110 <MQL 70-130 30 50 NA NA 
MERCURY 7471A 0.007 0.02 NA 0.995 80-120 <MQL 70-130 30 50 NA NA 
Organochlorine 
Pesticides                       
4,4'-DDD 8081A 0.0012 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
4,4'-DDE 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
4,4'-DDT 8081A 0.0011 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aldrin 8081A 0.0007 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
alpha-BHC 8081A 0.0007 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
alpha-Chlordane 8081A 0.0007 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
beta-BHC 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
delta-BHC 8081A 0.0007 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
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Dieldrin 8081A 0.0007 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Endosulfan I 8081A 0.0007 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Endosulfan II 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Endosulfan sulfate 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Endrin 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Endrin aldehyde 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Endrin ketone 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
gamma-BHC (Lindane) 8081A 0.0005 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
gamma-Chlordane 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Heptachlor 8081A 0.0007 0.002 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Heptachlor epoxide 8081A 0.0013 0.004 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Methoxychlor 8081A 0.0067 0.02 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Toxaphene 8081A 0.028 0.2 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Polychlorinated 
Biphenyls                       
Aroclor-1016 8082 0.0227 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aroclor-1221 8082 0.0227 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aroclor-1232 8082 0.0227 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aroclor-1242 8082 0.0227 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aroclor-1248 8082 0.0227 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aroclor-1254 8082 0.0227 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Aroclor-1260 8082 0.0227 0.07 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Individual Congeners 8082 0.0066 0.0066 20 0.99 +/-15 <MQL 60-140 40 50 60-140 NA 
Volatile Organics                       
1,1,1,2-
Tetrachloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,1,1-Trichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,1,2,2-
Tetrachloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,1,2-Trichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,1-Dichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,1-Dichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,1-Dichloropropene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2,3-Trichloropropane 8260B 0.0007 0.002 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2,4-Trichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2,4-Trimethylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2-Dibromo-3- 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
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chloropropane 
1,2-Dibromoethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2-Dichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2-Dichloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2-Dichloroethene 
(Total) 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,2-Dichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,3,5-Trimethylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,3-Dichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,3-Dichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
1,4-Dichlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,2-Dichloropropane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Butanone 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Chloroethylvinyl ether 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Chlorotoluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Hexanone 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Chlorotoluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Isopropyltoluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Methyl-2-pentanone 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Acetone 8260B 0.0083 0.025 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Acrolein 8260B 0.0083 0.025 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Acrylonitrile 8260B 0.0083 0.025 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bromobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bromodichloromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bromoform 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bromomethane 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Butanol 8260B 0.0083 0.025 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Carbon disulfide 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Carbon tetrachloride 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Chlorobenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Chloroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Chloroform 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Chloromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
cis-1,2-Dichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
cis-1,3-Dichloropropene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 



Page 4 of 7 

TABLE D-4 - QUALITY CONTROL OBJECTIVES 
 

MEDIA: SEDIMENT 
 

Analyte Method(1) 
Target 
MDL(2) 

(mg/L) 

Target 
MQL(3) 

(mg/L) 

Max 
%RSD(4) 

Min r 
(Correl. 
Coeff) 

CCV(5) 
REC. 

Blank 
Conc. (6) 

LCS 
MS/ 
MSD 

REC.(7) 

Analytical 
Dup RPD 

Field 
Dup 
RPD 

SU 
REC.(7) IS Area(8) 

Dibromochloromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Dibromomethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Dichlorodifluoro-
methane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Ethylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Hexachlorobutadiene 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Isopropylbenzene 
(Cumene) 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Methyl Acetate 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Methyl iodide 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Methylcyclohexane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Methylene chloride 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
n-Butylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
n-Propylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
o-Xylene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
sec-Butylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Styrene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
tert-Butyl methyl ether 
(MTBE) 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
tert-Butylbenzene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Tetrachloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Toluene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
trans-1,2-
Dichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
trans-1,3-
Dichloropropene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
trans-1,4-Dichloro-2-
butene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Trichloroethene 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Trichlorofluoromethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Trichlorotrifluoroethane 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Vinyl acetate 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Vinyl chloride 8260B 0.0017 0.005 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Xylene (total) 8260B 0.0033 0.01 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Semivolatile Organics                       
1,2Diphenylhydrazine/ 
Azobenzene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 



Page 5 of 7 

TABLE D-4 - QUALITY CONTROL OBJECTIVES 
 

MEDIA: SEDIMENT 
 

Analyte Method(1) 
Target 
MDL(2) 

(mg/L) 

Target 
MQL(3) 

(mg/L) 

Max 
%RSD(4) 

Min r 
(Correl. 
Coeff) 

CCV(5) 
REC. 

Blank 
Conc. (6) 

LCS 
MS/ 
MSD 

REC.(7) 

Analytical 
Dup RPD 

Field 
Dup 
RPD 

SU 
REC.(7) IS Area(8) 

2,4,5-Trichlorophenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,4,6-Trichlorophenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,4-Dichlorophenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,4-Dimethylphenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,4-Dinitrophenol 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,4-Dinitrotoluene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2,6-Dinitrotoluene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Chloronaphthalene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Chlorophenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Methylnaphthalene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Nitroaniline 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
2-Nitrophenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
3,3'-Dichlorobenzidine 8270C 0.22 0.66 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
3-Nitroaniline 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4,6-Dinitro-2-
methylphenol 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Bromophenyl phenyl 
ether 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Chloro-3-
methylphenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Chloroaniline 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Chlorophenyl phenyl 
ether 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Nitroaniline 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
4-Nitrophenol 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Acenaphthene 8270C 0.016 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Acenaphthylene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Acetophenone 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Aniline 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Anthracene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Atrazine (Aatrex) 8270C 0.22 0.66 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzaldehyde 8270C 0.22 0.66 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzidine 8270C 0.067 1.32 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzo(a)anthracene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzo(a)pyrene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzo(b)fluoranthene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzo(g,h,i)perylene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
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Benzo(k)fluoranthene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzoic acid 8270C 0.55 1.65 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Benzyl alcohol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Biphenyl 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bis(2-
Chloroethoxy)methane 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bis(2-Chloroethyl)ether 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bis(2-
Chloroisopropyl)ether 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Bis(2-
Ethylhexyl)phthalate 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Butyl benzyl phthalate 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Caprolactam 8270C 0.22 0.66 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Carbazole 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Chrysene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Dibenz(a,h)anthracene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Dibenzofuran 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Diethyl phthalate 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Dimethyl phthalate 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Di-n-butyl phthalate 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Di-n-octyl phthalate 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Fluoranthene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Fluorene 8270C 0.019 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Hexachlorobenzene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Hexachlorocyclo-
pentadiene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Hexachloroethane 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Indeno(1,2,3-cd)pyrene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Isophorone 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Nitrobenzene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
n-Nitrosodimethylamine 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
n-Nitrosodi-n-
propylamine 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
n-Nitrosodiphenylamine 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
o-Cresol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Phenanthrene 8270C 0.022 0.066 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Phenol 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
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Pyrene 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 
Pyridine 8270C 0.11 0.33 15 0.99 +/-20 <MQL 60-140 40 50 60-140 -50 to +100% 

 
Notes: 
1. Unless otherwise indicated, analytical methods are from EPA SW-846 “Test Methods for Evaluating Solid Waste.” 
2. Method Detection Limits are determined by the laboratory using the procedures in 40 CFR Part 136, Appendix B.  The MDL listed here is the maximum method detection 

limit that will support the project performance objectives. Sample Detection Limits (which are adjusted to reflect sample-specific actions, such as dilution or use of smaller 
aliquot sizes than prescribed in the analytical method, and take into account sample characteristics, sample preparation, sample cleanup, and analytical adjustments including 
dry-weight adjustments) will be higher. 

3. Method Quantitation Limits correspond to the lowest non-zero concentration standard in the laboratory’s initial calibration curve calculated using the normal aliquot sizes and 
final volumes prescribed in the analytical method. The MQL listed here is based on typical laboratory performance. Sample Quantitation Limits (which are adjusted to reflect 
sample-specific actions, such as dilution or use of smaller aliquot sizes than prescribed in the analytical method, and take into account sample characteristics, sample 
preparation, sample cleanup, and analytical adjustments including dry-weight adjustments) will be higher. 

4. Per the analytical methods for organics, the %RSD for an individual analyte may exceed the criteria as long as the mean %RSD for all calibrated analytes is within the 
criteria. For data qualification purposes, the %RSD criteria will be applied to each individual analyte and the data flagged accordingly. For GC/MS analyses, the analytical 
method also includes criteria for the Relative Response Factor (RRF) for a subset of the calibrated analytes. For data qualification purposes, a minimum RRF criteria of 0.05 
will be applied to each individual analyte and the data flagged accordingly. 

5. Per the analytical methods for organics, the CCV response for an individual analyte may be outside the criteria as long as the mean CCV response for all calibrated analytes is 
within the criteria. For data qualification purposes, the CCV criteria will be applied to each individual analyte and the data flagged accordingly. For inorganics, the same 
limits apply for the ICV. 

6. Criteria apply for all blank types including method blanks, calibration blanks, equipment blanks, and trip blanks. For data qualification purposes, blank concentrations for all 
positively identified analytes (i.e., above the detection limit) will be assessed and the data flagged accordingly. However, laboratory corrective action is instituted only for 
concentrations above the quantitation limit. 

7. Criteria are for data qualification purposes. The laboratory shall monitor performance and institute routine corrective action using the laboratory-established limits but the 
lower limit shall not be below 10% for organics and 30% for inorganics. 

8. Expressed as percent of area for internal standard in midpoint calibration standard. 
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TABLE E-2 - QUALITY CONTROL OBJECTIVES 
 

MEDIA: FISH TISSUE 
 

Analyte Method 
Method 

Detection 
Limit (2) 

ICV 
REC. 

CCV 
REC. 

LCS 
REC. 

MS/MS
D REC. 

MS/MSD 
RPD 

ICB 
Conc.(3) 

Method 
Blank 
Conc. 

TBD(1)          

 
Notes: 
1.   TBD = To be determined; laboratory parameters will be determined following analysis and review of Intracoastal Waterway sediment data, as detailed 

in the RI/FS Work Plan. 
2.   Method Detection Limits are determined by the laboratory using the procedures in 40 CFR Part 136, Appendix B and are verified annually by the 

laboratory.  The MDL listed here is the maximum detection limit that will support the project performance objectives. 
3.   Initial Calibration Standards are prepared at various concentration levels. 
 



 

 

Appendix E 
 

PRP Standard Operating Procedures 





















































































































































































































































































 

 

Appendix F 
 

EA Team Standard Operating Procedures 



 

 
 

General 
 
 

 
 

M:\Projects\EPA_RAC\Ouachita Nevada\Appendix A\New Folder\1.3-Field Notes.doc 1 of 3 

 

 
Field Technical 

Procedures and Guidelines 

1.3 Field Log Book 

The following SOG describes the appropriate guidelines for note taking during field activities. 

These SOPs and SOGs shall be reviewed periodically, and revisions and additions to these SOPs and 
SOGs shall be made as needed to assure consistency with industry standards and the collection of high 
quality data in the field.  Requests for revisions shall be made in writing to the President or his/her quality 
assurance designee. 

The field log book is an integral part of the sampling program and forms the basis of the sampling record. 
A complete field log book is required on most projects.  Items documented in the log book are highly 
relevant to interpreting the subsequent collected data.  The objective of taking field notes is to make an 
accurate written record of the field activities.  The field log book serves as a method to record additional 
site information and observations not easily included on field forms.  Field notes often serve as the basis 
for writing a report after the work is complete.  Field notes should be sufficiently accurate and complete 
that the events that took place can be recreated by someone who was not involved in the activities. 

1.3.1 Equipment 

• Field log book: water-resistant paper, permanently bound, with sequentially-numbered pages 

• Waterproof pens (blue is sometimes preferred to differentiate originals from copies) 

1.3.2 General Guidelines 

• Make all entries using waterproof pen 

• Write legibly.  If you abbreviate, be sure to define your abbreviation somewhere in the notes. 

• Be as brief as clarity will allow.  However, it is better to record too much data than to try and 
recreate activities from memory. 

• Be accurate.  If you have to guess, identify your entry as a guess.   

• Be detailed and quantify your data as much as possible.  When in doubt measure.   

• Sketches and drawings add depth and detail to your notes. 

• Do not scribble through entries you want to change.  To make a correction, draw a single line 
through the entry and date the correction. 

• Do not remove pages from the log book.  Remember that the field log book can become a legal 
document. 

1.3.3 Requirements 

• Each day’s log should begin at the top of a page 

• At the top of each page, include: 



 
 
  

 Field Log Book 
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General 

− A header that identifies the project name and location 

− The date 

− The name and initials of the person taking notes 

• The first entry of the day should identify the location, names of Team personnel, visitors, 
contractors, etc., and the purpose of the activities (e.g., well installation, development, sampling, 
etc.). 

• Each important observation should start with the time (i.e., when) 

• The person taking notes should sign and date each page. 

• A diagonal line should be drawn across the bottom of each day’s entry, then signed and dated. 

• For litigation projects, each person should have their own field log book and keep notes as 
necessary.  If only one log book is used, try to have one person do all the note-taking.  If the log 
book is used by more than one person, each person taking notes should sign at the end of their 
entry before transferring the log book to another person. 

• The log book should stay in the custody of the note taker. 

• Do not recopy your field notes. Field notes are notes taken in the field.  Remember, a few days (or 
weeks) later, what you think you saw may not actually be what you did see.  Field notes can 
become a legal document so think of them that way from the start. 

• Review your notes at least daily for cryptic entries that need additional explanation. 

Examples of Noteworthy Items 

• Time of arrival and departure 

• Attendees at tailgate safety meetings 

• Arrival and departure of visitors 

• Contents and conclusions of key phone calls and meetings 

• Important instructions to staff and contractors (especially if it leads to standby time charges) 

• Weather and changes in weather 

• Name, type, and condition of equipment being used 

• Procedures and results of instrument calibrations 

• Changes in activities (e.g., move to decon pad to clean drill rig) 



 
 
  

 Field Log Book 
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General 

• Down time and cause (e.g., repair drive line on rig) 

• Document and explain field decisions (e.g., why you decide not to tremie grout) 

• Important results 

− Field parameters collected during well development or sampling 

− Sample IDs and time of collection 

− Sample containers, volumes, and preservation 

• Observations 

− General soil type 

− Hard drilling conditions 

− Soil staining or odor 

− Condition of tanks and associated piping 

• Health and Safety 

− Document tailgate meetings 

− Document results of utility clearances 

− Site inspections (e.g., condition of excavation) 

− Health and/or safety violations and warnings 

− Results of air or other monitoring (e.g., PID readings) 

 



 

 

Appendix G 
 

Field Quality Control Sample Requirements, As 
Prescribed in PRP QAPP (March 2006) 
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TABLE A-3 - FIELD QUALITY CONTROL SAMPLE REQUIREMENTS 
 

MEDIA: SOIL 
 

Laboratory 
Parameters Trip Blanks Equipment/ 

Field Blanks 
Field 

Duplicates(1) 

Matrix Spikes/ 
Matrix Spike 
Duplicates(1)  

Metals NA 1 per day 1 per 20 samples 1 per 20 samples(2) 
Chromium VI NA 1 per day 1 per 20 samples 1 per 20 samples(2) 

Mercury NA 1 per day 1 per 20 samples 1 per 20 samples(2) 
Organochlorine 

Pesticides NA 1 per day 1 per 20 samples 1 per 20 samples 

PCBs NA 1 per day 1 per 20 samples 1 per 20 samples 
VOCs 1 per cooler 1 per day 1 per 20 samples 1 per 20 samples 

SVOCs NA 1 per day 1 per 20 samples 1 per 20 samples 
 
Notes: 
1.  Frequency is one per twenty samples or one per day, whichever is greater. 
2.  An analytical duplicate (i.e., unspiked) may be substituted for the matrix spike duplicate. 
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TABLE B-3 - FIELD QUALITY CONTROL SAMPLE REQUIREMENTS 
 

MEDIA: GROUNDWATER 
 

Laboratory 
Parameters Trip Blanks Equipment/ 

Field Blanks 
Field 

Duplicates(1) 

Matrix Spikes/ 
Matrix Spike 
Duplicates(1)  

Chromium VI NA 1 per day 1 per 20 samples 1 per 20 samples(2) 
Metals NA 1 per day 1 per 20 samples 1 per 20 samples(2) 

Mercury NA 1 per day 1 per 20 samples 1 per 20 samples(2) 
Organochlorine 

Pesticides NA 1 per day 1 per 20 samples 1 per 20 samples 

PCBs NA 1 per day 1 per 20 samples 1 per 20 samples 
VOCs 1 per cooler 1 per day 1 per 20 samples 1 per 20 samples 

SVOCs NA 1 per day 1 per 20 samples 1 per 20 samples 
 
Notes: 
1.   Frequency is one per twenty samples or one per day, whichever is greater. 
2.   An analytical duplicate (i.e., unspiked) may be substituted for the matrix spike duplicate. 
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TABLE C-3 - FIELD QUALITY CONTROL SAMPLE REQUIREMENTS 
 

MEDIA: SURFACE WATER 
 

Laboratory 
Parameters Trip Blanks Equipment/ 

Field Blanks 
Field 

Duplicates(1) 

Matrix Spikes/ 
Matrix Spike 
Duplicates(1)  

Chromium VI NA 1 per day 1 per 20 samples 1 per 20 samples(2) 
Metals (total) NA 1 per day 1 per 20 samples 1 per 20 samples(2) 

Metals (dissolved) NA 1 per day 1 per 20 samples 1 per 20 samples(2) 
Mercury NA 1 per day 1 per 20 samples 1 per 20 samples(2) 

Organochlorine 
Pesticides NA 1 per day 1 per 20 samples 1 per 20 samples 

PCBs NA 1 per day 1 per 20 samples 1 per 20 samples 
VOCs 1 per cooler 1 per day 1 per 20 samples 1 per 20 samples 

SVOCs NA 1 per day 1 per 20 samples 1 per 20 samples 
 
Notes: 
1.   Frequency is one per twenty samples or one per day, whichever is greater. 
2.   An analytical duplicate (i.e., unspiked) may be substituted for the matrix spike duplicate. 
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TABLE D-3 - FIELD QUALITY CONTROL SAMPLE REQUIREMENTS 
 

MEDIA: SEDIMENT 
 

Laboratory 
Parameters Trip Blanks Equipment/ 

Field Blanks 
Field 

Duplicates(1) 

Matrix Spikes/ 
Matrix Spike 
Duplicates(1)  

Chromium VI NA 1 per day 1 per 20 samples 1 per 20 samples(2) 
Metals NA 1 per day 1 per 20 samples 1 per 20 samples(2) 

Mercury NA 1 per day 1 per 20 samples 1 per 20 samples(2) 
Organochlorine 

Pesticides NA 1 per day 1 per 20 samples 1 per 20 samples 

PCBs NA 1 per day 1 per 20 samples 1 per 20 samples 
VOCs 1 per cooler 1 per day 1 per 20 samples 1 per 20 samples 

SVOCs NA 1 per day 1 per 20 samples 1 per 20 samples 
 
Notes: 
1.   Frequency is one per twenty samples or one per day, whichever is greater. 
2.   An analytical duplicate (i.e., unspiked) may be substituted for the matrix spike duplicate. 
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TABLE E-4 - FIELD QUALITY CONTROL SAMPLE REQUIREMENTS 
 

MEDIA: FISH TISSUE 
 

Laboratory Parameters Trip Blanks Equipment/Field Blanks Field 
Duplicates 

TBD(1) TBD NA(2) 1 per species 

 
Notes: 
1.   TBD = To be determined; laboratory parameters will be determined following analysis and review of 

Intracoastal Waterway sediments, as detailed in the RI/FS Work Plan. 
2.   NA = Not applicable for the sampling techniques. 
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